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Aryi Ether Substituted Imldazoquinolines 

Field of the Invention 

Tins invention relates to imidazoquinoline compounds that have a 1-substituent 
that contains ether and axyl or alkenyi fonctionaEty , and to pharmaceutical compositions 
containing such compounds. A fcrther aspect of tins invention relates to the use of these 
compounds as inmmnomodnlatois, for inducing cytokine biosynthesis in armr™!?, and in 
the treatment of diseases, including viral and neoplastic diseases. 

Background of the Invention 

The first reliable report on the lif-imidazo[4,5-c]quinoline ring system, Backman 
et aL, J. Ore. Chem. 15, 1278-1284 (1950) describes the synthesis of l-(6-methoxy-8- 
quinolinyl)~2-metfyl-lJ^ for possible use as an antimalarial 

agent Subsequently, syntheses of various substituted Lff-imidazo[4,5-c] quinolines were 
reported For example, Jain et aL, I Med, Cfoffll, 11, pp. 87-92 (1968), synthesized the 
compound l-[2^4-piperidyI)ethyl]-l^ as a possible 

anticonvulsant and cardiovascular agent Also, Banmov et aL, Chem. Abs. 85, 94362 
(1976), have reported several 2n>xoimidazo[4>c]quinolines, and Berenyi et aL, £ 
Heterocyclic rh ft m 1 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5- 
c]quinoKnes. 

Certain lZT-inndazo[4^-c]quinolm-4-ammes and 1- and 2-substituted derivatives 
thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos, 4,689,338; 
4,698^48; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,540, all of which are 
incorporated herein by reference. 

There continues to be interest in the imidazoquinoline ring system. Certain 1E- 
imidazo[4,5-c] naphthyridin&4-amines, lH-imidazo [4,5-c] pyridin-4-amines, and 1H- 
imidazo[4,5-c] quinolin-4-amines having an ether containing substituent at the 1 position 
are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99£9693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
anrmft and tetahydroiimdazo [4, 5-c]quinoline-4-amme compounds that have an ether 
containing substituent at the 1 -position. The compounds are described by Formulas (I), 
(II), (HI) and (IV), which are defined mmore detail m/ra. These compounds share the 

10 general structural formula: 




wherein X, R lt Rz, and R are as defined herein for each class of compounds having 
Formulas Q), (II), (HI) and (IV). 

IS The compounds of Formulas CO, (II), (HI), and (IV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the immune response when administered to animals. This makes the compounds 
usefiil in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the response. 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an amma^ treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (ID), or (TV) to the animal 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates usefiil in die synthesis of these compounds. 
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Detailed Description of the Invention 

As mentioned earlier, we have found certain compounds that fn^cr* cytokine 
biosynthesis and modify the mumme response in animals. Snch compounds are 
represented by Formulas (I), (II), QH), and (IV), as shown below. 

knidazoqirinoline compounds of the invention, which have ether and aryl or 
alkenyl functionality at the 1 -position are represented by Formula (I): 




0) 

wherein: X is -CHR3-, -CHRa-alkyi-, or -CHRa-aHcenyl-; 
Ri is selected from the group consisting o£ 
-alkenyl; 
-aryl; 
-R4-aiyl; 

Ri is selected from die group consisting o£ 
-hydrogen; 
-aDcyl; 
-alkenyl; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y^lkyl; 
-alky 1-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyi or alkenyl substituted by one or more substituents selected 
from die group consisting o£ 

-OH; 

-halogen; 
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-CO-N(R3>2; 
-CO-Ci-io alkyl; 
-COO-Cwo alkyl; 
5 -N 3 ; 

-aiyl; 

-heteroaryl; 

-heterocyclyl; 

-CO-exyi;and 
10 -CO-heteroaryi; 

R4 is alkyl or alkerryl, both of which may be interrupted by one or more 
-O- groups; 

each is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0)<w-; 
IS nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoramethyl; 
or a phannaceuticalty acceptable salt thereof. 



20 



The invention also provides rmidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyl group. These compounds are represented by structural formula (II): 



V-R. 

i 

X-O— (CHa)Mcr— CSC — Rio 




25 (D) 



wherein X is -CHR3-, -CHRj-alkyl-, or-CHR3-aIkenyl-; 
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Kio is selected from the group consisting of: 
-H; 
-aflcyl; 

-aDcenyi; and 

Ka is selected from the group consisting of. 
-hydrogen; 
-alkyl; 
-aDcenyi; 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-attyl- Y- aDcenyi; 
-aDcyl-Y-aryl; and 

-alkyl or aDcenyi substituted by one or more substxtuents selected 
from the group consisting o£ 

-OH; 

-halogen; 

-N(R 3 )2; 

-CO-NCRjfe 

-CO-Cmo alkyl; 

-CO-O-Cmo aDcyl; 

-N 3 ; " 

-heteroaryl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

nis0to4; 

each Y is independently -O- or -S (0)«-; 
each B3 is independently H or Cmo alkyl; and 
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each R present is independently selected from the group consisting of Q.jo 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromethyl; 
v or a pharmaceutically acceptable salt thereof. 

The invention also includes tetrahydroimidazoqumoline compounds that bear an 
ether and aryl or alkenyl containing substituent at the 1 -position. Such 
tetrabydroimidazoquinoline compounds axe represented by Formula (DI): 




10 wherein: 

X is -CHRr, -CHRj-alkyl-, or-CHR3-aDcenyl-; 
Ri is selected from the group consisting of. 
aryi; 

alkenyl; and 
15 Rr-eryl; 

Ra is selected from the group consisting of: 
-hydrogen; 

-alkyl; 
-alkenyl; 

20 -aiyi; 

-heteroaxyl; 

-heterocyctyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
25 - alkyl- Y- alkenyl; and 

-alkyl or alkenyl substituted by one or more substhnente selected 

from the group consisting of: 
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-OH; 
-halogen; 

-C0-N(Ra)2; 

5 -CO-Cmo alkyl; 

-CO-O-Cwo alkyl; 
-N 3 ; 

-aryi; 

-heteroaiyl; 

10 -heterocyclyl; 

-CO-atyl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

15 each S3 is independently H or C1.10 alkyl; 

each Y is independently -O- or-S(0)<«-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhioromethyl; 
20 or a phannaceuticaHy acceptable salt thereof 

An additional class of immune response modifying compounds of die invention are m 
tetrahydroimidazoquinoline compounds that have an ether containing snbstitaenl at the 1- 
position, where the ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (TV): 
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wherein 




X-O— (CH^wo — CSCRio 



X is -CHR3-, -CHR3-alkyl-, or-CHR3-aIkenyls 
5 R 10 is selected from the group consisting of: 

-H; 
-alkyl; 

-alkenyl; and 
-aiyl; 

10 R2 is selected from the group consisting o£ 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

IS. -heteroaryl; 

-heterocyclyl; 
-alkyi-Y-alkyl; 
-alkyl-Y-aryl; 
-aftyl-Y- alkenyl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 

-N(R3>2; 

25 -CO-NCRaJi; 

-CO-Cuo alkyl; 
-CO-O-Cwoalkyl; 



8 



WO 02/46189 



PCT/US01/46581 



-N 3 ; 
-aryl; 

-heteroaiyl; v 
-heterocyclyl; 

5 -COaiyfcand 

-CO-hcteroaryl; 
each Ka is independently H or Ci.ioalkyi; 
each Y is independently -O- or - S(0)<w-; 
n is 0 to 4; and 

10 each R present is indepen de ntly selected from the group consisting of Cmo 

aUcylt Cmo aUcoxy, hydroxy, halogen and trifluoromethyi; 
or a phannaceutically acceptable salt thereof 

Preparation of the Compounds 

IS Compounds of the invention can be prepared according to Reaction Scheme I 

where R, R& X and n are as defined above and Rn is aflcyl substituted by an aiyi group 
wherein the aiyi group may be unsubstituted or may be substituted or Rn is substituted 
aiyl with the proviso that if Rn is substituted axyl at least one substhnent is a strong 
election withdrawing group located ortho or para to the ether bond. 

20 Reaction Scheme I 




In Reaction Scheme I a 4-amino-lH«imidazo[4^c]quiru)ln^ 1-yl alcohol of 
Formula X is alkylated with a halide of Formula XI to provide a lJ7-imidazo[4,5- 
c]quinolin-4-amine of Formula XII which is a subgenus of Formula L The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 

dnnethylfbrmamide to form an alkoxide. The halide is then added to die reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~50°C) if 



WO 02/46189 



PCT/US01/46581 



desired. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, VS. Patent 
No. 4,689,338 and Gerster et aL, U.S. Patent No. 5,605,899, the disclosures of which are 

5 incorporated by refisrence herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et aL, U.S. Patent No. 
5,741,908, the disclosures of which axe incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, RfcRu.X and n are as defined above. 

In step (1) of Reaction Scheme II a LFf-imidazo[4,5<]quinolin-l-yl alcohol of 
Formula Xm is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula XEH is reacted with 

sodium hydride in a suitable solvent such as N^N-dimethylfonnamide or tetrahydrofiiran 
to form an aflcoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as benzyltrimethylaxnmonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula Xm are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, U.S. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme II a Lff-imidazo [4,5-c]quinolin- 1 -yl ether of 

Formula XIV is oxidized to provide a Lff-imidazo[4^-c]quinoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3 -chloroperoxy benzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lif-imidazo[4,5-c]quinolme-5N-oxide of 

Formula XV is animated to provide a lif-imidazo[4,5^]quinolin-4-araine of Formula XH 
which is a subgenus of Formula! Step (3) involves (i) reacting a compound of Formula t 
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XV with an acylating agent and th e n (ii) reacting the product with an animating agent* 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfbnyl chlorides (e.g., benezenesulfbnyl 
chloride, methanesulfbnyl chloride, p-toluenesulfbnyl chloride). Arylsulfbnyl chlorides 

5 are preferred Pora-toluenesulfonyl chloride is most preferred Part (ii) of step (3) 

involves reacting the product of part (i) wife, an excess of an aminating agent Suitable 
aminating agents infl1 n *fe ammonia (e.g., in the form of anrmnntmn hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred The reaction is preferably carried out by 

1 0 dissolving the N-oxide of Formula XV in an inert solvent such as dichlorom ethane, adding 
the aminating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (I) reacting an N-oxide of Formula 
15 XV with an isocyanate and then (ii) hydrolyzing the resulting product Part ® involves 
reacting the N-oxide with an isocyanate wherein die isocyanato group is bonded to a 
cafbonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloromethane. Part pi) 

involves hydrolysis of the product from part (i). The hydrolysis can be carried out by 
conventional methods such as heating in die presence of water or a lower aDcanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aDcoxide. Hie product or a pharmaceutical^ acceptable salt thereof can be isolated using 
25 conventional methods. 



11 



WO 02/46189 



Reaction Scheme II 



PCT/US01/46581 




5 Compounds of Formula I wherein R, R^X and n are as defined above and Rj is an 

optionally substituted phenyl can be prepared according to Reaction Scheme IH where m 
is 0 to 3 and each R' is independently selected from the group consisting of alky U alkoxy, 
aHylthio, haloaftyl, haloaDcoxy, haloalkylthio, halogen, nitro, mercapto, cyano, carboxy, 
fbnnyl, aryl, aryloxy, aryWrio, arylalkoxy, arylalkyltfaio, heteroaryl, heteroaryloxy, 

10 heteroaiylthio, heteroarylalkoxy, heteroaiylalkylthio, amino, aUcylamino, diallQdamiiio, 
heterocyclyl, heterocycloalkyl, a&ylcarbonyl, alkenylcarbonyl, arylcaibonyl, 
alkoxycaibonyl, haloalkylcarbonyl, haloalkoxycarbonyl, alkylfhiocarbonyl, 
aryloxycarbonyl, alkanoyloxy, alkanoylthio, aDcanoylamino, aroyloxy and aroylamino. 
In Reaction Scheme III a 4-ammo-lH-imidazo[4^^]quinolin-l-yl alcohol of 

IS Formula X is condensed with a phenol of Formula XVI to provide a lif-imida2o[4,5- 
c]quinolin-4-ainine of Formula XVH which is a subgenus of Formula I. Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
dimetfaylfonnamide is treated wife diethyl azodicarboxy late and triphenylphosphine at 
ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme in 




5 

Compounds of the invention can also be prepa red according to Reaction Scheme 
IV where R, R* K\ u X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a 1 g jnridazo [4,S- 
c]quinolin-l-yl alcohol of Formula XEH is protected with a benzyl group. The alcohol of 
1 0 Formula Xm is reacted with sodium hydride in a suitable solvent such aa N,N- 

dimethylfonnamide to fann an alkoxide. The alkoxide is then alkylated with benzyl 
bronride to provide a compound of Formula XVEDL The reaction can be carried out at 
ambient temperature. 

Instep (2) of Reaction Scheme IV a compound of Formula XVIII is oxidized using 
15 the method of step (2) of Reaction Scheme n to provide a 1 g-mridazo[4^^]qpinoKne" 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a lJ7-hmdazo[4^]qTiinoline-5N-<mde of 
Formula XDC is chlorinated to provide a 4-chloro*lfr*imidazo[4^]quiiioHne of Formula 
XX Preferably a solution of a compound of Formula XIX in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4<Mc^lif-imidazo[4^]qu3nolme of 
Formula XX is reacted with phenol to provide a 4-phenoxy-lff-imidazo[4,5^]quinolme of 
Formula XXL The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV die benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4^heno^-Lff-imidazo[4,5^]quinolin-l-yl 
alcohol of Formula XXH The reaction is preferably carried out by adding triflic acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethanc at ambient temperature* 

In step (6) of Reaction Scheme IV a 4-phenoxy-liPimidazo[4 f 5^]qumolin- 1 -yl 
alcohol of Formula XXII is alkylated with a halide of Hal-Ru to provide a 4-phenoxy-l/f- 

5 imidazo[4 t 5-c]quinolin-l-yl ether of Formula XXIIL The aHaxride of a compound of 
Formula XXH is formed by adding fee alcohol to a triphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyltrimcthl amm oiriuin chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- l#-imidazo [4,5 -c] quinolin- 1 -yl 

ether of Formula XXIH is aminated to provide a lH-imidazo[4 9 S^]quinolixi4-amine of 
Formula XII which is a subgenus of Formula L Hie reaction can be carried out by 
combining a compound of Formula XXm with ammonium acetate and heating the 
resulting mixture at ~150°C. The product or a pharmaceutical^ acceptable salt thereof can 

IS be isolated using conventional methods. 
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Reaction Scheme IV 




Tetrahydroimidazoqrimolmes of the invention can bo prepared according to 
Reaction Scheme V where R, Rj, R n , X and n are as defined above. 

In Reaction Scheme V a 4-antinc^8^tetamydio-^^ 
yl alcohol of Fonnula XXIV is alkylated with a halide of Formula XI to provide a 6 t 7fifi. 
tetrahydro4tf-inndazo[4^ of Fonnula XXV which is a subgenus of 

15 
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Formula IH The alcohol of Fonnula XXIV is reacted with sodium hydride in a suitable 
solvent such as N,N-dimethylformamide to fonn an alkoxide. The alkoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahydro-li?-inridazo^ of Fonnula XXIV are known, see 

for example, Nikolaides et aL, U.S. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which axe incorporated by reference herein. 

10 

Reaction Scheme V 



NH 2 NKj 




XXIV XI XXV R„ 



Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,Ra,X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4K±loro-3-mtroquinoline of Fonnula XXVI is 
reacted with an amine of Formula Ri-O-X-NHz to provide a 3-mtroqumolin-4-amine of 
Formula XXVEL The reaction can be carried out by adding the amine to a solution of a 
compound of Fonnula XXVI in a suitable solvent such as chloroform or dichloromethane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
far example, U.S. Patent 4,689,33 8 and references cited therein). 

In step (2) of Reaction Scheme VI a 3-nitroquinolin-4-amine of Formula XXVII is 
reduced to provide a qumoline-3,4-diamme of Formula XXVEL Preferably, the reduction 
is carried out using a conventional heterogeneous hydrogenation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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In step (3) of Reaction Scheme VI a quinoline-3,4Kiiaiiim8 of Formula XXVIII is 
reacted with a caiboxylic acid or an equivalent thereof to provide a Lff-imidazo[4,5- 
c]qumoline of Formula XXDC Suitable equivalents to caiboxylic acid include orthoestsrs, 
and 1,1-diaflcoxyaIkyl alkanoates. The carboxylic acid or equivalent is selected such that 

5 it will provide the desired R2 substituent in a compound of Formula XXDC For example, 
trietbyl orthofonnate will provide a compound where Ra is hydrogen and triethyl 
orthoacetate will provide a compound where R2 is methyL The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 

10 Optionally a catalyst such as pyridine hydrochloride can be included 

Alternatively, step (3) can be carried out by ® reacting the diamine of Formula 
XXVm with an acyl halide of Formula RaC(0)a and then (ii) cyclizing. In part (i) the 
acyl halide is added to a solution of the diamine* in a suitable solvent such as acetonitrQe, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 

15 part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of abase. 
Preferably the product of part (I) is refluxed methanol in the presence of an excess of 
trietbylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step (ii) canbe carried out by heating the reaction mixture after analysis 
indicates that step (0 is complete. 

20 In step (4) of Reaction Scheme VI a l^imidazo[4,5^]quinoline of Formula XXDC 

is oxidized using the method of step (2) of Reaction Scheme II to provide a Lff- 
imidazo[4,5^]quinoline-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a Lff-imidazo[4,5^]quinoline-5N-oxide of 
Formula XXX is animated using the method of step (3) of Reaction Scheme n to provide a 

25 Lff-imidazo[4^]quiiiou^-4-amine of Formula L 



17 



WO 02/46189 PCT/US01/46581 



Reaction Scheme VI 




5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, Ra, X and n are as defined above and Ru is an aryl group which may he 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme VII a li?-imida2o[4^^]quinolin-l-yl alcohol of 
Formula XER is alkylated with a halide of Formula XXXI to provide a Lff-imidazo [4,5- 

10 c]quinolin-l-yl ether of Formula XXXH. The compound of Formula Xm and the halide 
of Formula XXXI are combined in a triphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as ben2yhrimediylammomum chloride. The reaction can be run at ambient 
temperature. 

15 Jn step (2) of Reaction Scheme VII a lif-imidazo[4 f 5-c]quinoKne of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a LfiT- 
imidazo[4,5-c]quinoline-5N-oxide of Formula XXXEEL 

In step (3) of Reaction Scheme VII a lH-imidazo[4,5-c]quinoline-5N-K>xide of 
Formula XXXm is reacted with trichloroacetyl isocyanate to provide a lif-imidazo[4^- 

20 c]quinolin-4-yl trichloroacetamide of Formula XXXIV. Preferably the isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a l^-imickzo[4 8 5^]qmnoIin-4-y! 
trichloroacetamide of Formula XXXIV is hydtolyzed to provide a Lff.inridazo[4 f 5- 
5 c]qumolin«4-aminje of Formula XXXV which is a subgenus of Formula IL The hydrolysis 
can be carried out by conventional methods, preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium ^thoxidfl. 

In step (5) of Reaction Scheme VH Uf-inridazo[4^]quinoHn-4-amine of 
Formula XXXV is coupled with a halide of formula Hal-Ru using a transition metal 

10 catalyst to provide a l^-imidazo[4>c]qumolin4-am^ of Formula XXXVI which is a 
subgenus of Formula IL Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper (I) iodide, dichlorobis(triphenyIphosphi^ 
and excess triethylamine in a suitable solvent such as N,N-dimediylfbrmamide or 
acetomtrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 

15 The product or apharmaceutically acceptable salt thereof can be isolated using 
conventional methods* 
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Compounds of the invention can be prepared according to Reaction Scheme VTH 
where R, R* Ru, X and n are as defined above and BOC is /erf-butoxycarbonyl 
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10 



la step (1) of Reaction Scheme Vm me amino group of a Lff-nnidazo[4,5- 
c]ajmwlm-4-amme of Fonnnla XXXV is protected with two tert-butoxycarbonyl groups. 
A compound of Fonnnla XXXV is combined with di-tert-butyl dicarbonate in a suitable 
solvent such as N^iimethylfetmamide in the presence of 4^dmicthylamhw)pyridme 
and triethylamine. The reaction is carried out at an elevated temperature (80-85°C). 

In step P) of Reaction Scheme Vm a protected lif-imidazo[4,5-c]quiiolm-4- 
mrine of Formula XXXVH is coupled with a halide of formula Hal-R u using a transition 
metal catalyst to provide a protected llf-iniidazo[44^]qumoIin-4-aniine of Formula 
XXXVUI. Preferably a compound of Formula XXXVII is combined with the halide in the 
presence of copper (1) iodide, dicblorobis(trnAenyh>hosphh^ and excess 

trie%bmune in a suitable solvent such as N^mnetnyifornianude or acctomtrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°C). 

hi step (3) of Reaction Scheme Vm the protecting groups ate removed by 
hydrolysis under acidic conditions to provide a W-mmIa2o(4,5^]qttmolm^amine of 
15 Formula XXXVI which is a subgenus of Formula IL Preferably a compound of Formula 
XXXVUI is treated wim trifluoroacetic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C). The 
product orapharmaceuticauy acceptable salt thereof can be isolated using conventional 
methods. 

20 In step (4) of Reaction Scheme VIII the alkyne bond of a protected Iff- 

mudazo[44<]qumohn^anune of Formula XXXVm is reduced to provide a protected 
l#-irrtid^[4,5^]qumohn-4-amme of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous bydtogeutation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Parr apparatus in a suitable solvent such as methanol* 

In step (5) of Reaction Scheme VIE the protecting groups of a compound of 
Fonnnla XXXDC are removed m the same manner as in step (3) to provide a 
nmda»[4^]qmno]in-4-an^ ofFannula XL which is a subgenus of Formula L Ths 
product or a pharmaceutical^ aa*ptable salt thereof 

30 methods. 
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Reaction Scheme VUI 




Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R,Ra,Riz,X and n are as defined above and CBZ is benzyioxycaAonyL 

In step (1) of Reaction Scheme DC the amino group of a lff-imidazo[4,5- 
c]quinolm4-amine of Formula XXXV is protected with benzyloxycarbonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N^Kiimetfayifbrmamidc. The reaction can be carried out at ambient temperature 
10 or with mfld heating (40°Q. 

In step (2) of Reaction Scheme DC a protected Lff-inudazo[4^<]quinoIm-4-amine 
of Formula XII is coupled with a halide of formula Hal-Ru using a transition metal 
catalyst to provide a protected U?-imidazo[4 9 5^]quinolm-4-amine of Formula XLEL 



22 



WO 02/4*189 



PCT/US01/46581 



Preferably a compound of Fannnla XII ia combined wit the haKdem the presence of 
copper (I) iodide, dicblcmjbis(trrphenyhpr^^ and trietbylamme 

in a amiable solvent such as N^-drmeftylfonnanrido or acetomtrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (4O-80°C). 
5 In step (3) of Reaction Scheme DC the protecting groups are removed by hydrolysis 

to provide a l/f-imia^[4^^]quinoIm-4-ainme of Formula XXXVI which ia a subgenus 
of Formula IL Preferably a compound of Formula XLH is treated with sodium metfaoxide 
in a suitable solvent such as methanol The reaction can be run at ambient temperature. 
The product or a pharmaceun'caHy acceptable salt thereof can be isolated nsfn g 

10 c onv ent i onal methods. 

In step (4) of Reaction Scheme IX the protecting groups of a compound of 
Formula XLH are removed by hydrogenorysis and the alkyne bond is reiu^ to provide a 
l#-mridazo[4,5^]q^lhv4-anime rf Formula XL which is a subgenus of Formula L 
Preferably, the hydrogenolysis/reduction is carried out using palladium, hydroxide on 

15 carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol. The product or a phannaceutically acceptable salt thereof can be 
isolated using co nv entional methods. 
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Compounds of the invention can be prepared according to Reaction Scheme X 
where R, Hi, Rj, X and n axe as defined above. 

In step (1) of Reaction Scheme X a 2,4^chloro-3-nitroquinoline of Fonnula XLm 
is reacted wife an amine of Formula R1-O-X-NH3 to provide a 2^oro-3-mtroquinolin-4- 
amine of Formula XLTV. The reaction can be carried out by adding the amine to a 
solution of a compound of Formula XLm in a suitable solvent such as chloroform or 
dichloromethane and optionally heating. Many quinolines of Formula Xim are known or 
can be prepared using known synthetic methods (see for example, Andre etaL, U.S. Patent 
No. 4,988,815 and references cited therein). 
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In step (2) of Reaction Scheme X a 2^oro-3-mtrDqumolin^- a mmo of Fonnnla 
XUV is teduced using the method ofstep (2) m Reaction Scheme VI to provide a 2- 
cUoroqumolhm-3,4-diannne of Fonnnla XLV. 

In step (3) of Reaction Scheme X a 2s:hl(mDcndnolme.3,4-<iiamme of Fonnula 
XLV is cyclized using me method of step (3) in Reaction Scheme VI to provide a 4- 
cUoio-l^-inridazo[4^<]o^momie of Fonnnla XLVL 

In step (4) of Reaction Scheme X a 4^oio-l^-nnidazo[4>c]quinonne of 
Formula XLVI is aminated to provide a l^-imidazo[4^]QjnnoIm-4-aniine of Fonnula L 
The reaction is earned out by heating (e.g,125-175°C) a compound of Formula XLVI 
under pressure in a sealed reactor m the presence ofasohmon of ainmonk mm 
The product or a pharmaceuticaDy acceptable salt thereof can be isolated using 
conventional methods. 
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la Reaction Scheme XI a li/-iirddazo[4,5^]quinolk^aiiiiiifi of Formula XLVH is 
alkylated with a halido of Formula XLVm to provide a LEf-Mdazo[4,5-c]quinolin-4- 
amine of Formula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N.N^iimetiiylfermamide. The halide is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
Alkylation occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and reciystallization. 

Many lif-faiudazo[4^ of Formula XLVII are known; others 

10 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 



Reaction Scheme XI 
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Compounds of the invention can be prepared according to Reaction Scheme XII 
where R, Ri Ra,X and n are as defined above. 

In step (1) of Reaction Scheme XII a 4-nitrotetrazolo[l,5-a]quinolin-5-ol of 
20 Formula XLK is chlorinated to provide a 5-chloro-4-mtrotetrazolo[l ,5-a]qumolme of 
Formula L. Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimethylfonnamide. 4-Nitrotetrazolo[l ,5-a]quinolin-5-ols of Formula XZJX are known or 
can be prepared using known synthetic methods (see for example, Gerster, et aL, U.S. 
25 Patent No. 5,741 ,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5<hloro^mtrotetrazolo[l,5^]qumoline of 
Formula Lis reacted with an amine of Formula Rj-O-X-NHi to provide a 4- 
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mtrot)Btrazolo[l,5^]quiiiolin-5-^mnie ofFonnula LL The reaction can be earned out by 
adding the amine to a solution of a compound ofFonnula L in a suitable solvent such as 
dichloiom ethane in the presence of trietbylanrine. 

In step (3) of Reaction Scheme XII a 4-nitrotetrazolo[l ^-a]quinolin-5-amine of 

5 Formula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetrazolo[l ,5^]qmnolin^,5-diamine ofFonnula UDL 

In step (4 ) of Reaction Scheme XII a tetrazolo[l^-a]quinoliii^^ famine of 
Formula IH is cyclized using die method of step (3) in Reaction Scheme VI to provide a 
&f/-imidazo [4,5-c]tetrazoIo [ 1 ^-a]qumoIine ofFonnula LUL 

10 Iq step (5) of Reaction Scheme XII a 6ff-imidazo[4^]tetazolo[l^]quinoline 

ofFonnula LIU is reduced to provide a lif-imidazo[4,5^]qumolin- 4-amine of Formula L 
Step (5) involves (i) reacting a compound ofFonnula LQI wife triphenylphosphine and 
then (ii) hydrolyzing. Part® can be carried out by combining a compound of Formula 
LIU with triphenylphosphine in a. suitable solvent such as 1,2-dichlorobenzene and 

IS heating Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical!/ acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Compounds of Hit invention can be prepared according to Reaction Scheme Xm 
where R, R^, R l2j X and n are as defined above. 
10 In step (1) of Reaction Scheme Xm a lif-inudazo[4,5^]quinoHn-l-yl ether of 

Formula XXXII is coaled with a halide of Formula Hal-Rg using the method of step (5) 
in Reaction Scheme VII to provide a LfiT-imidazo [4^-cjqumolin- 1 -yl ether of Formula 
UV. 

In step (2) of Reaction Scheme Xm a lH-mridazo[4,5-c]quinolin-l-yl ether of 
1 5 Formula UV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
l^-imida2o[4^]quinoIme-5N-oxide of Formula LV. 

In step (3) of Reaction Scheme XDI a l^-imidazo[4,5^]quinoline-5N-oxide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
lif»imidazo[4^^]quinolin-4-amine of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme vttt 




XXXVI 



(ay. 



V10 



10 



15 



Compounds of the invention can be prepared according to Reaction Scheme XTV 
where R, R^ R I2> X and n are as defined above. 

In step (1) of Reaction Scheme XW the attyne bond of a Lff-imida2o[4,5- 
cl^nnolin-i-yi ether tf Fonnula UV is reduced using the method of step (4) of Reaction 
Scheme vm to provide a l^-rnudazo[4,5.c]qumoIm-l-yl ether of Fonnula LVL 

In. step (2) of Reaction Scheme XIV a l/f-mudazo[4^]quinolin-l-yl ether of 
Formula LVI is oxidned using the method of step (2) in Reaction Scheme n to provide a 
l^-imidazo[4^^]quinolme-5N-03dde of Fonnula LVH. 

mstep(3)ofReacnonSchemeXIVa U7-mndazo[4,5^]a^oline-5N-oxide of 
FonnukLVnisanmat^usmgthemeth^ 

W-bMw[4j*)q^}h*4-mh* of Fonnula XL which is a subgenus of Fonnula L The 
product or apharmaceutically acceptable salt thereof can he isolated using conventional 
methods. 
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Reaction Scheme XTV 




Tetndiydroimidazoqumolmes of the invention can be prepared according to 
Reaction Scheme XV where R.R2, Ru, X and n are as defined above. 

fit step (1) of Reaction Scheme XV a 4-arnmcHSJ,8^tetrabydro-l^-inu'dazo[4,5- 
c]qumolm-l-yl alcohol of Formula XXIV is alkylated using the method described in 
Reaction Scheme V with a halide of Formula HaHCHj) uo-CHsCH to provide a 6,7,8,9- 
tetrahydro-lJy-miidazo[4,5^]qumolm of Formula LVm which is a subgenus of 

Formula IV. 

m step (2) of Reaction Scheme XV a 6,7,8^4etrahydro-lff-nmdazo[4^- 
c]quinolm-4-amine of Formula LVHI is coupled using the method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal-R u to provide a 6,7,8,9-tetrahvdro-lif- 
inntt^[4^]quinolm-^amine of Formula LDC which is a subgenus of Formula IV. The 
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product or a phaimaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Reaction Scheme XV 



10 




1-10 



Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, R u R z , X and n are aa defined above. 

hi step (1) of Reaction Scheme XVI a 2,4-dihydioxy-3-intro^,7,84>- 
tetrayhydroqnmolme of Formula LX is chlorinated to provide a 2,4HfachIoro-3-nitro- 
6J,8^tetrayhyd^qumolme of Formula LXL Qraventional chlorinating agents can be 
used. Preferably the reaction is carried out by combining a compound of Formula LX 
wife phosphorous oxychloride and then hearing (55-65°C). Compounds of Formula LX 
15 are known ot can be prepared using known synthetic methods (see for example Mkolaides 
et aL. U.S. Patent 5,352,784 and references cited feerein). 

hi step (2) of Reaction Scheme XVI a 2,4^cluoio-3-mtro-6,7,8,9- ■ 
tetrayhydroqimiolme of Formula LXT is reacted wife an amine of Formula Rt-O-X-NEfc to 
provide a 2<hlcn^3H&ro^,7,8,9-t6tndxy^^ of Formula LXIL The 

20 reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as N,N-dirnethylforrnarmd<s and hearing (55-€5°C). 

m step (3) of Reaction Scheme XVI a 2^oro-3-mtrc^J,8>tetrahydrocninoto 
4-anune of Formula LXH is reacted wife phenol using fee method of step (4) of Reaction 
Scheme IV to provide a 2i>henoxyO-rritro^J,8,9-tetr^ of Formula 

25 ixm. 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-nitio-6 t 7,8,9- 
tetrahydroqumolin^-amino of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^,8,9-tetrahydr^^ of 
Formula LXIV. 

5 In step (5) of Reaction Scheme XVI a 2^hcnoxy^7,8^tetrahydroqumolin-3,4- 

diamine of Formula LXIV is cyclized using die method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy-6,7, 8,9-tetahydro-ltf-^ of Formula LXV. 

In step (6) of Reaction Scheme XVI a 4-phenoxy-6,7,8>tetrahydio- lif- 
iraidazo[4 t 5^]quinoIiiifi of Formula LXV is animated using the method of step (7) of 
10 Reaction Scheme IV to provide a 6J,8^tetrahydro-lJ7-im^ 
of Formula EL 
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Reaction Scheme XVI 




The invention also provides novel compounds use&l as intermediates in the 
synthesis oftoamipounds of Fonnulas (I), (II), (IIIX and (IV). These intermediate 
compounds have the structural Formulas (V) - (K), describ ed in more detail below. 
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One class of intermediate compounds has formula (V): 

N 

X-O-Ri 
(V) 

wherein ' X is -CHR 3 -, -CHRj-aEcyl-, or -CHR 3 -alkenyl-; 
5 Ri is selected from the group consisting of: 

-atyU 
-alkenyl; 
-R«-aryl; and 

-CCHOt-MrOC-Rio ; 
10 Ra is selected from the group consisting ofi 

-hydrogen; 
-aUcyl; 
-alkenyi; 

5 -heteroaryl; 

-hctero cyclyl; 
-alkyl-Y-alkyl; 
-aBcyl-Y- alkenyl; 
-aBcyi-Y-axyl; and 

0 -aDcyl or alkenyl substituted by one or more substhuents selected 

fibom the group consisting ofi 
-OH; 



•N(Rj)i; 

-CO-Cwoaftyl; 

-CO-O-Cuoalkyl; 

-N 3 ; 

-aryl; 
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-heteroaiyl; 
-heteiocyclyi; 

-CO-atyl;aad \ 

-CO-heteroaiyi; 
^kattyloralta^ 
—O— groups; 

each Ba is independently H or Cmo aDcyl; 

Rio ia selected from the group consisting of H, aEcyl, aDcenyi and aryl^ 

each Yisindependenl3y-0-or-S(0)(«-; 
n is 0 to 4; and 

eachRpresentis independently selected from the group consisting of C,. 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phanriaceuticalry acceptable salt thereof 

Another class of intermediates are mudnzoq^line^pheiioxy compounds of 
formula (VI): 




(VI) 



X is -CHR3-, -CHRrattyl-, or-CHRa-aDcenyl-; 
Rt is selected from the group consisting o£ 

■aryl; 

-alkcnyl; 

-Rr-aryl; and 

-(CI^Mo-CaC-Rio ; 
Ba is selected from the group consi st in g of 



20 wherein 



25 
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-hydrogen; 
-alkyl; 

-aUcenyi; N 
-axyl; 

5 -hcteroaiyl; 

-hetaocyclyl; 
-alkyl-Y-alkyl; 
alky 1-Y- alkenyl; 
alkyl-Y-aiyl; and 

10 -alkyl or alkenyl substituted by one or more substitucnta selected 

fi imi the group consisting o£ 
-OH; 
-halogen; 
-NCR*)* 

15 -CO-N(Ra)2; 

-CO-Cuo alkyl; 
-CO-O-Cwo alkyl; 
-N 3 ; 

20 -hcteroaiyl; 

-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaiyl; 

B4 is alkyl or aDcenyi, both of whichmay be intoupted by one or more 
25 -O— groups; 

each R3 is independently H or Cmo alkyl; 

R11 is selected from the group consisting of H, alkyl, alkenyl and axyl; 

each Y is independently -O- or-SCOo*-; 

nis0to4;and 

30 



MO 

alkyl, Cmo aflcoxy, hydroxy, halogen and trifluonnnethyl; 
or a pharmaceutical^ acceptable salt thereof, 
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Another class of intermediate compounds are the nmdazoqninoIine-N-oxide 
compounds of formula (VIE): 

0 



5 




wherein X is -CHRr, -CHRralkyI-, or -CHR3-aIkenyls 
Ri is selected from the group consisting ofi 
-aiyl; 
-alkenyl; 
-Rr-axylfand 
-(CHOi.i(r-CM:-R,o; 
Ri is attyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each Sa is independently H or Clio alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cwo 
alkyl, Cmo aflcoxy, hydroxy, halogen and trifluoromcthyi; 
or a phannaceutically acceptable salt thereof 



37 



WO 02/46189 



PCT/US01/46581 



An additional class of intermediate compounds has the formula (VHQ: 

N— (COOR 7 £ 




(vm) 



wherein X is -CHRa-, -CHRa-attyl-, or-CHR 3 -alkenyls 
Ri is selected fiom the group consisting o£ 
-aiyl; 

10 -alfcenyl; 

-Rr-axyi; and 

-(CHa)wo-OC-Rio; 
R 2 is selected from the group consisting oft 

-hydrogen; 
15 -alkyi; 

-alkenyl; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 

20 -aDcyl-Y-alkyl; 

-alkyi- Y-aHcenyl; 
-alkyi- Y-aryi; and 

- alkyl or alkenyl substituted by one or more substituents selected 



25 -OH; 

-halogen; 
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-CO-NCR*)* 
-CO-Cuo alkyl; 
-CO-O-C M0 aIkyl; 

-aiyl; 

-hetaiuaiyl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cm 0 alkyl; 

Rio is selected from the group consisting of H, alkyl, aDcenyl and aiyl; 

each Y is independently -O- or --S(0)o-r; 
nis0to4; 

each R present is independently selected from the group consistin g of Cm 

alkyl, Cmo aOcoxy, hydroxy, halogen and trifluoromethyl; and 

R 7 is terf-butyl or benzyl; 

or a phannaceutically acceptable salt thereof 

A further class of int ermediate s axe imidazoquinoline-4-chloro compounds of die 
formula (DC) 




(K) 

25 

wherein: X is -CHRj-, -CHRralkyl-, or-CHRa-aDcenyls 
Ri is selected from the group consisting ofi 
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aiyl; 



alkcnyt 
lU-aiyl; and 
-(CHOmo-C^H 



5 



Ra is selected from file group consistin g of 
•hydrogen; 



-alkyl; 

-alkenyl; 

-aiyl; 

-heteroazyl; 
-heterocyclyl; 
-alkyl-Y-aHcyl; 
-alky 1-Y- alkenyl; 
■*lkyl-Y-aiyl; and 

-alkyl or alkenyl substituted by one or mote substitucnta selected 
fiom the group consisting of: 



-CO-N(R3)2; 
-CO-Cmo alkyl; 
-CO-O-Cuiq alkyl; 
-N 3 ; 
-aiyl; 

-heteroaryl; 
-heterocyclyi; 
-CO-aiyl; and 
-CO-heteroaryl; 

Ri is alkyl or alkenyl, which may be interrupted by one or more 



-OH; 
-halogen; 



30 



-O- groups; 

each B3 is independently H or C mo alkyl; 
each Y is independently -0-or-S(0)<w-; 
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it is 0 to 4; and 

each R presort is independently selected from fee group consisting of C wo 
alkyl, Cmo aBcoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutieally acceptable salt thereof 

5 

As used herein, the terms "alkyi", "alkenyl" and the prefix "alk-" are inclusive of 
bom straight chain and branched chain groups and of cyclic groups, ie. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups conteinmg from 2 to 20 carbon atoms. Preferred groups have a total 

10 ofup to 10 carbon atoms. Cyclic groups can be monocyclic or polycyc^ 

have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropyhnemyl, cyclopentyl, cyclohexyl, cyclopropylmetliyl, and adamantyL 

In addition, the alkyl and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substhuents, which substituents are selected from fee group 

15 consisting of alkyl, alkenyl, aryl, heteroaryl, heterocycryl, arylalkyl, heteroarylalkyi, and 
heterocyclylalkyL 

The term "haloalkyl" is inclusive of groups feat are substituted by one or more 
halogen atoms, including perfluormated groups. This is also true of groups feat include 
fee prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 

20 trifluoromethyl and fee like. 

The term "aryl- as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphfeyl, biphenyl, fluorenyl and indenyL The 
term "heteroaryl" includes aromatic rings or ring systems feat contain at least one ring 
hetero atom (eg., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl, 

25 quinolinyl, isoquinolinyl, indolyl, isoindotyl, triazolyL pyrroryl, tetrazoryl, imidazolyl, 
pyraaolyl, oxazolyi, flriazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl, 
pyrnmdinyl, benzmridazolyl, qumoxalinyl, benzothiazolyl, naphftyridmyl, isoxazolyl, 
isotniazolyl, purmyL qumazolmyl, and so on. 

"Heterocyclyl" includes non-aromatic rings or ring systems fe at contain at least 

30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of fee above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyirolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

The axyl, heteroaxyi, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from the group consis ti ng of alkyl, • 
alkoxy, alkylthio, haloalkyl, haloaHcoxy, haloaUcylthio, halogen, nitro, hydroxy, mercapto, 
cyano, caxboxy, formyl, axyl, aryloxy, aryithio, arylalkoxy, aiylattylthio, heteroaryi, 
hetcroaryloxy, hcteroarylthio, heteroarylalkaxy, heteroarylaDcylthio, amino, alkylamino, 
diaDcyl amino, heterocyclyl, heterocycloalkyl, alkylcaibonyl, aBcenylcarbonyl, 
alkoxy caibonyl, haloalkylcaxbonyl, habaOcoxycazbonyl, alkylthiocaxbonyl, aiylcarbonyl, 
hcteroarylcarbonyl, aryloxycaxbonyl, heteroaryloxycarbonyl, aryKhiocaibonyl, 
heteroarylthiocarbonyl, alkanoyloxy, alkanoyltfaio, alkanoylanrino, aroylaxy, aroylthio, 
aroylamino, alkylaminosulfonyl, alkylsulfonyl, azylsulfonyl, heteroaiylsulfonyl, 
alkylcarbonylamino, alkenylcaibonylamino, arylcaxbonylamino, axylalkylcarbonylamino, 
heteroarylcaibonylajnino, heteroarylalkylcaibonylamino, alkylsnlfbnylanrino, 
aDcenylsulfonylamino, aiylsulfcmylamino, axylalkylsulfbnylamino, 
heteroarylsulfbnylanxino, heteroarylalkylsulfonylamino, alkylaminocaxbonylamino, 
alkenylaminocarbonylaorino, arylaminocarbonylamino, arylalkylammocaxbonylamino, 
hetaoarylaminocarboiiylamino, hetemaTyl fliVyTa-nifnnra rfronylaTtiino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 
substituted 99 , then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents axe generally pr e fer re d . For example, IU-aryl is a preferre d Ri 
group and preferred Ri o groups are alkyl and axyl , with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred Ra 
groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (ie., methyl, ethyl, 
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted axyl groups, 
preferred substituents include halogen, nxtrile, nitro, carboxy, methoxy, methylthio, 
trifluoromethyl, and trifluoromethoxy. One or more of these preferre d substituents, if 
present, can be present in the compounds of die invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceutical^ acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), sails, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

PhaTmflfflirtical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 

10 phannaceutically acceptable carrier* 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 

1 5 of skin in the art, such as the physical and chemical nature of the compound, die nature of 
the carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about 50mg/kg, preferably about lOjtg/kg to about Smg/kg, of the compound to the 
subject Any of die conventional dosage forms may be used, such as tablets, lozenges, 

20 parenteral formulations, syrups, creams, o i n tm e nt s , aerosol formulations, transdermal 
patches, transnmcosal patches and the like. 

The compounds of die invention can be administered as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may be administered in 
combination with one another or with other active agents, including additional immune 

25 response modifiers, antivirals, antibiotics, etc. 

The compounds of the invention have been shown to induce the production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulat e the immune response in a number of different ways, rendering them useful in the 

30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of com p o unds 
according to the invention generally include interfisron-a (IFN-a) and/or tumor necrosis 
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fector-a (TNF-a) as well as certain intexleukins (DL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, DL-1, IL-6, EL-10 and 
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, Tnalrfng the compo unds useful in the 

' 5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosy nt h esi s in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal 

Certain compounds of the invention have been found to preferentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate iwmw ft response. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction The 

IS compounds may also activate macrophages, which m turn stimulate secretim of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lyxnphocytes. 

Compounds of the invention also have an effect on the acquired fmmtina response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-y 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, H-5 
and IL- 13 are inhibited upon administration of the compounds. This activity means 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired. In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be usefiil in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-cc, the compounds are particularly 
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useful in the treatment of viral diseases and tumors. This immunomoduMng activity 
suggests that C (mipound9 of the invention aw use&lmteatmg diseases such as, but not 
limited to, viral diseases including genital warts; common warts; planter warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type U; moUnscmn contagiosnm; 
variola, particularly variola major; rhmovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergflhis, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis carnfi, 
Cryptosporidia*, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
include actinic keratosis; eczema; eosmcnmilia; essential thrombocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
heahng of wounds, including chronic wounds. The compounds may be useful for treating 
the omwrtunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and BTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one ormore cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one ormore cytokines such as, for example, IFN-a, 
TNF-a, IL-1, IL-6, JL-10 and IL-12 that is increased over the background level of such 
cytokines. The precise imiountwill vary accordmg to fitotora known m foe 
expected to be a dose of about 100 ng^ to ah^ 
about 5 mg/kg. 

The invention also provides a method oftn^ a vird infect 
a method of treating a neoplastic disease in an animal comprise ^mmist^g m 
effective amount of a cjonrpound or composition of the invention to the animal An 
amount effective to treat or mhibh a viral inf^onte an amount that wffl cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 jig/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci Again, the precise amount 
will vary according to factors known in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. 

The invention is further described by die following examples, which are provided 

10 for illustration only and are not intended to be limiting in anyway. 

EXAMPLES 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Both 
IS methods used a A-100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APQ/MS and the appropriate fractions were 
combined and lyophilized to provide the trifluoroacetate salt of the desired compound. 
Method A 

Column: column Microsorb C18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flow rate: 10 mUmm.; gradient elution from 2-95% Bin 25 min., hold at 95% B for 5 
miiL, where A=0.1 % trifluoroacetic acid/water and B«0.1% trifluoroacetic 
acid/acetomtrile; peak detection at 254 nm for triggering fraction collection. 
Method B 

Column: Phenomenex Capcefl PakC18, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mUmin.; gradient elution from 5-95% B in 10 min., hold at 95% B for 2 min., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 mn for triggering fraction collection. 
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Example 1 

OX 

PartA 

5 2^1^-Inridazo[4^-c]quinolin-l-yI>l-etiianol (28 J g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichlorornethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
ben2yltrimethylammoniiim chloride (2,46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 

10 aqueous fraction was extracted wrm additional dicMoromethane. The organic tractions 
were combined, washed with water, dried over magnesium sulmte and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recryslaffized from ethyl acetate to provide 19.8 g of 2^1^-hnida2o[4,5^]qumolin-l- 

15 yQethyl (2-propynyI) ether as a yellow crystalline solid, m.p. 124-I26°C. 

Analysis. Calculated for C,sHuN 3 0: HC, 71.70; %H, 521; %N, 16.72. Found: %C, 
71.85; %H, 525; %N, 16.90 

'H NMR (300 MHz, DMSO) 8 921 (s, 1 H), 8.44 (m, 1 H). 836 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 4.93 (t, J- 5.1 Hz, 2 H), 4.14 (d, J -2,4 Hz, 2 H), 3.98 (t, J- 5.1 Hz, 2 H), 
20 3.35 (t, J =22 Hz, 1H) 

HRMS(ES1) Calculated for C15H14N3O (MH*) 2521137, found 252.1141 
Part B 

2KlH-Irm'dazo[4^^]quinolm-l-yl>thyl (2-propynyI) ether (19.7 g, 78.4 mmol ) 
and chloroform were combined and then cooled to 0°C. 3-Chloroperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all material was in solution. 
Aiuirysis by thmkyer chromatography 
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still present so more 3-chloroperoxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material, The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple times with dichloromethane. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-[2-(2-propynylQxy)e^ 
oxide as a yelbw oiL 

HRMS(E3) Calculated for CuHwNaOi (MH*) 268.1086, found 268. 1098 
Parte 

Under a nitrogen atmosphere trichloroacetyl isocyanate (1S.S g, 82 J mmol) was 
added dropwise to a mixture of H2^2-propyiyloxy)e%l]-ltf^ 
5N-oxide (18 J g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the n^ftti^rifll was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

15 indicated the presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-(2* 
propynyloxy)ethyI]-lff-ii^ as a pale 

yellow solid. 

20 PartD 

Dichloromethane (1 50 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of l^-(2-propyny!oxy)ethyl]-:^^ 
4-amine as an off-white solid, m.p. 225-22TC. 

Analysis. Calculated for CJ3H14N4O (HaO)i/ 4 : %C, 66.53; %H, 5.40; %N, 20.69. Found: 
30 %C,66J3;%H, 5.18; %N, 21.12 

! H NMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.08 (br d, J - 7.8 Hz, 1 H), 7.62 (br d, J - 
8 J Hz, 1 H), 7.44 (hr t, J - 7.6 Hz, I H), 7.24 (br t, I = 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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J-5.4Hz,2H),4.14(d,J=2.4Hz,2H^,3.93(t,J-5.1H2,2H),3J8(t,J-2.4Hz,l 
H) 

HRMS(ESI) Calculated for Ci^uNtO (MH 4 ) 267.1246, found 267.1253 



10 



15 



20 



Example 2 

2-{3-[2<4-Aumu>lff-rmid^ 

NHj 




PartA 

Under a nitrogen atmosphere l^^-propynyIoxy)e%l]-l^-inrida2o[4,5- 
c]anmoIm-4-anfine (16 g, 60.1 mmol), di-fert-butyl dicarbonate (32.7 g, 150 mmol). 
trielhylamine (21 mL, 150moI),N^^nne%uxnniaimde (150 mL) and 4- 
(dime%lamino)pyridme (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained The solution was heated for an additional hour. The solution was 
diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with eflryl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid. This material was triturated 
with diethyl ether to provide 22.6 g of N,N-<bis /ert-lnitoxycaibonyI)-l-[2-(2- 
prtnjynyloxy)e%l]-liWi^ as an off-white solid, m.p. 139- 

142°C. 

Analysis. Calculated for CaHaoKA: %Q 64 .36; %H, 648; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %N, 12.06 



49 



WO 02/46189 



PCT/US01/46581 



l HNMR(300 MHz, DMSO) 5 8.44 (m, 1 H), 8 35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (W = 4.9Hz,2H),4.12(d,J = 2.4Hz,2H), 3.98 (U = 5.1Hz,2H),3.31 (t, J-2.4 
112,180,134(3,1813) 

HRMS(ESI) calcd for CmHjMOs (ME?) 4612294, found 467.2307 
5 PaxtB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2 35 mmol), 
dicHorobis(triphenylphosplra (0.09 g, 0.13 mmol), and copper(I) iodide 

(0.05 g, 0 26 mmol) were added to a mixture of N,N-(bis /er/-butoxycaxbonyl>l-[2-(2- 
I^orr^loxy)ethyI]-Ii?-ir^ (1.0 g, 2.14 mmol) and anhydrous 

10 N^-dimethylfonnamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 g of 2-(3-{2-[ 4-(bis fcrt-butoxycarhcnryQammo-U^ 
l-yI]etlmxy}-l-propynyI)benzoiutrilc as a solid 

*H NMR (300 MHz, DMSO) 8 8.47 (d, J « 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H), 7.87 (d, J - 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7 34 (d, J - 7.3 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 
HRMS(ESI) Calculated for CnHnNjOs (MH*) 5682560, found 5682565 
Parte 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction ™*g*"Tft was djhited with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This mxtey*\ was 
25 purified by flash chromatography eluting with 9/1 dichloromethane/methanol to provide 
0.48 g of 2- {3-[2^4-a2xrmo-li?-ii^ 
propynyl}benzanitrile as a white powder, m.p. 180-1 83°C. 

Analysis. Calculated far C22H17N5O -(HaO^: 0 /^, 70.54; %H,4.79; %N, 18.70. Found: 
%C 70.61; %H,4.75; %N, 18.70 
30 'H NMR (300 MHz, DMSO) 8 8.19 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.88 (d, J - 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H) t 7.40 - 7.50 (m, 2 H), 7.24 (br t, J - 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J - 5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J- 5.1 Hz, 2 H) 
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Example 3 
v !-{2-[(3-Phmyl-2-i3ropynyI)c^^ 




Under a nitrogen atmosphere, a mixture of l-P^-^ropynyloxy)ethyl]-LH'- 
nmdazo[4^w:]quinolm-4-amine (10 g, 37.6 mmol), anhydrous N^-dimetirylformamide 
(150 mL) and potassium carbonate (623 g, 45.1 mmol) was heated to 70 °C. Iodobenzene 
(4.43 mL, 39.5 mmol), dieUorobis(triphem/lphosphnie)paIladium(n) (0.53 g, 0.75 mol), 

10 and copper© iodide (0.29 g, 1.50 mmol) were added and me mixture was allowed to stir 
for OS hour. The temperature was raised to about 85°C. After 1.5 hours analysis by 
HPLC (reverse phase, acetonitrfle/water with 0.1% trifluoroacetic acid) indicated mat toe 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 

15 purified twice by flash chromatography (95/5 dicUtmmiemane/methanol) to provide 2.7 g 
of l-{2-[(3-phenyl-2-propyrry9^ M a WQ j te 

solid, m.p. 196-197°C. 

Analysis. Calculated for CuUitfdO: %C, 73.67; %H, 5.30; %N, 1 636. Found: %C, 
73.29; %H, 523; %N, 1635 
20 l HNMR (300 MHz, DMSO) 5 8.17 (s, 1 H), 8.12 (d, J = 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
OS Hz. 1 H). 7.44 (t, J - 7.5 Hz, 1 H). 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.8ff(t, J = 5.1 
Hz, 2 H), 439 (s, 2 H), 4.03 (t, J - 5.1 Hz, 2 H) 
HRMS(ET) Calculated for CaiHigtyO (M 4 ) 342.1481, found 342.1490 
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Example 4 

l-{2-[(3-HiOTy^^ 

Hydrochloride 

5 l-{2^(3-Fhenyi-2-pn^ (1.0 

g, 2.92 mmol) was dissolved in a mixture of methanol (1 5 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and die reaction solution 
was allowed to stir for 16 hours hy which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

10 from acctonitrile containing a small amount of methanol to provide 0.52 gof l-{2-[(3- 
phenyl-2-pn>pynyI)oxy]ethyl}-l^ hydrochloride as an 

off-white crystalline solid, m.p. 231-236°C. 

Analysis. Calculated for ChHuCINiO • (HaO)^ %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 *H NMR (300 MHz, DMSO) 5 8.49 (s, 1 H), 8.34 (d, J = 8,3 Hz, 1 H),7.8i (brd, J = 83 
Hz, 1 H), 7.72 (t, 1 = 7.8 Hz, 1 H), 7.56 (t, J=7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7.14 (dd, 
J - 8.0, 1.5 Hz, 2 H), 4.94 (t, J - 4.8 Hz, 2 H), 438 (s, 2 H), 4.05 (t, J - 4.9 Hz, 2 H) 
HRMS (EI) Calculated for CuH^O (M*) 342.1481, found 342.1485 

20 Example 5 

1 -{2-[3^4-Meflioxyphenyl)propoxy]cfhyl} - lif-imidazo[4,5-c]quinoIinr4-amine 

Part A 
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Under a ni troge n atmosphere, N,N-(bis terfrbutoxycarbonyI)-l-P-@- 
propynyloxy)ethyl]-lJ!Mm^ (i.o g, 2.14 mmol), triethylsffiine 

(0.8 mL, 5.56 mmol), 4-ipdoanisole (0.S1 g, 2.18 mmol) and anhydrous N,N- 
dimethylfbrmainide (15 mL) were combined. 

Dichlorobis(triphenylphosp (0.09 g, 0.13 mol) and copper© iodide 

(0.05 g, 026 mmol) were added and the reaction mixture was stirred for 1 hoar at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonMLe/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 
then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis terf-butaxyca*onyl)-l^-{[3^ 
methoxyphenyI)-2-propynyl]axy} ethyl)- Lff-imidazo [4^-c]qumolin-4-anrine as an orange 
solid. 

HRMSQE2) Calculated for C^^N^ (M*) 5722635, found 5722635 
Part B 

N,N-(Bis te^butoxycaibonyI)-l ^-{p^ 
propyuyi]oxy}ethyl>lJf^^ (0.75 g, 131 mmol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 
Platinum oxide (150 mg) and methanol (10 mL) were added and the mixture was 
hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis terf-butoxycarbonyI)-l - {2-[3-(4- 
methoxyphenyl)propoxy]etfayl} -ljy-iimdazo[4,5^]quinolin-4-ainine as a yellow-brown 
gum. 

HRMS(H) Calculated for C32H40N4O6 (M 4 ) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifluoroacetic acid (10 mL) was added to a mixture 
of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol The organic fraction was dried over magnesium 
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sulfate, filtered and then concentrated under reduced pressure to provide a tan foam. The 

foam was purified by flash chromatography (9/1 dichloromethane/methanol) to provide a 
N light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-methoxyphenyl)propoxy]etiiyl} - Lff-imidazo [4,5^]quinolin-4-amine as a white solid, 

m.p. H6-118°C. 

Analysis. Calculated for ChHjMOj: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

l H NMR (300 MHz, DMSO) 8 8.17 (s, 1 H), 8.12 (d, J - 8 J Hz, 1 H), 7.64 (d, J - 8.3 Hz, 
10 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.24 (t, J - 7.6 Hz, 1 H), 6.80 (d, J - 8.8 Hz, 2 H), 6.66 (d, J 
» 8.8 Hz, 2 H), 6.60 (s, 2 H), 4.80 (t, J « 5.1 Hz, 2 H), 3.81 (t, J -4.9 Hz, 2 H), 3.66 (s, 3 
H), 3.27 (t, J = 6.1 Hz, 2 H), 2 32 (t, J - 73 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

15 ^4JDimethyl-3-{3-[2K4-ain^ 

benzensulfanamide 




PartA 

20 Under a nitrogen atmosphere, 1 -[2-(2-propynyloxy)ctbyl] - lif-imidazo [4,5- 

c]qainoI]n4-flinine (1.7 g, 6.35 mmol), dibenzyl dicaxbonate (4.55 g, 15.9 mmol), 
triethylamine (1.8 mL» 13.0 mmol), 4^dimethylamino)pyiidme and anhydrous N.N- 
dimethylfonnamide (20 mL) were combined. The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 houra. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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dichlaromethane and water. Hie aqueous fraction was extracted with dichloromethane. 
Hie organic fractions were combined, dried over magnesium sulfite and then concentrated 
to a volume of -10 mL The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 
5 identified as starting material The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1.1 g of benzyl N-{l-[2- 
(propynyioxy)e^ as a white solid. 

*HNMR (300 MHz, DMSO) 5 958 (s, 1 H), 834 (d, J « 7.8 Hz, 1 H), 8 JO (s, 1 H), 7.97 
(d, J - 7 3 Hz, 1 H), 7.70 ft J = 7.8 Hz, 1 H), 7.58 ft J - 7.8 Hz, 1 H), 7. 15-7.50 (m, 5 H), 
10 521 (s,2H), 450ft J-5.1Hz,2H),4.14(d,J = 2.4Hz,2H),356ftJ = 45Hz,2H), 
338ftJ*2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N- { 1 -p-(propynyloxy)ethyl]- L£f- 
imidazo[4^]quinolin^yl}<»rbamatB (037 g, 051 mmol), 3-iodo-4-methyl-l- 
15 benzenesulfonamide (0.3 g, 0.96 nmol), trie%lamine(02mL» 136mmo0and 
anhydrous acetonitrile (20 mL) were combined. 

KcWorobis(tciphenyIphosphine)paIkdium(II) (13 m& 0.018 mol) and copper® iodide (7 
mg, 0.036 mmol) were added and die reaction solution was healed to ~45°C. After 3 
hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
20 traction solution was concentrated under reduced pressure and the residue was purified by 
flash chromatography (98/2 to 95/5 dichloromethane/methanol) to provide 0 33 g of 
benzylN^l-{2-[(3-{2-me^ 

lH-imidazo[4,5^]quinolin^yI)carbamate as a pale yellow solid. 
'HNMR (300 MHz, DMSO) 6 9.96 (s, 1 H), 836 (m, 2 H), 756 (d, J « 83 Hz, 1 H), 
25 7.55-7.70 (m, 4 H), 7.48 (m, 2 H), 730-7.45 (m, 5 H), 5.21 (s, 2 H), 455 ft J- 4.6 Hz, 2 
H), 4.40 (s, 2 H), 4.06 ft J - 5. 1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J - 45 Hz, 3 H) 
MS (0)584,476 
PartC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
30 {2-me1hyl-5-[(methylamino)sul^^ 

c]quinoHn-4-yI)caibamate (03 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydrogenated on a Parr apparatus at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phenoxycarbonyl removal. Palladium on carbon 
(0.1 g of 10%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycaibonyl removal. Palladium black (0.1 g) was added and the reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystallized from acetamtrile to provide 0.11 g of N^4-dimethyl-3-{3-p^4-amin(^lH- 

10 inndazo[4,5^]quinolm-l-yty as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for C23H27N5O3S: %C, 60.91; %H, 6.00; %N, 15.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

! H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 83 Hz, 1 H), 7.62 (d, J - 8 3 Hz, 
15 1 H), 7.53 (d, I - 1 .5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 738 (m, 1 H), 7 2A (br t, J - 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J = 7.8, 2.0 Hz, 1 H), 6.58 (s, 2 H), 4.80 (t, 
5^Hz,2H),3.82(t l 52Hz > 2H) l 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 237 (d, 4.4 Hz, 2 
H),1.65(m,2H) 

HRMS(ET) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 



56 



WO 02/46189 



PCT/US01/46581 



Example 7 
l^-{[3^-Isopropylp^ 

lif-imidazo [4,5^]quiiiolin-4-ainine Hydrochloride 




5 

Under a nitrogen atmosphere 1 -[2^i>iopynytoxy)ethyl]-l^ 
c]quinolm4-anxine (0.50 g, 1.88 mmol), 2-iodoisopiopyIbenzene (0.65 g, 2.63 inmol), 
triethylamme (0.68 mL, 4.88 mmol) and NJ^^imietiiylforniainide (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 di(^oroHs(tr^henylphosphine)paIladiuin(IQ (0.08 g) were added. After 1.5 hours 

analysis by TLC (9/1 dichloromethane/meftanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dichlcromethane/msthanol. The product 
fractions were combined and concentrated under reduced pressure. The residue was 

1 5 purified by column chromatography eluting with 9/1 dichloromethane/methsnol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide ~0.38 g of a solid. This 
material was combined with hydrogen chloride/diethyl ether (3.9 mL of 1.0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recxystaHized 

20 from isopropanol/mefhanol, isolated by filtration and then dried to provide 0 24 g of 1 -(2- 
{p^-isoprppy^hexiyl)-2-propynyl]oxy}efhy])- 

Lff-imidazo[4 f 5^]quinolm-4-amine hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for C24H24N4O •HCKH z 0)i/ 2 : %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) 8 8.54 (s, 1H), 839 (d, /= 8.1 Hz, 1H), 7.85 (d, 8.2 
Hz, 1H), 7.76 (t, 12 Hz, 1 H), 7.59 (t, J» 8.0 Hz, 1H), 7 .30-7.38 (m, 2 H), 7.1 1-7.19 
(m, 2 H), 5.00 (t, J- 4.7 Hz, 2 H), 4.47 (s, 2 H), 4.10 (t, J- 4.7 Hz, 2 H), 3.16 (m,lH), 
1.13 (d, J- 6.9 Hz, 6 H) 
5 IR(KBr) 3363, 3111, 2957, 1672, 753 cm' 1 

HRMS (BO Calculated for CmHmNjO (M*) 384.1950, found 384.1943 



Using foe general method of Example7, l-[2-(2-propynyloxy)efoyl]-l#- 
inudazo[4,5^]qnino]in-4-ainine (0.50 g, 1.88 nnnol) was reacted with 2,6-dimethyl 



solid, m.p.200-201°C. 

Analysis. Calculated for C23H32N4O •QSaO) vs : %C, 7329; %H, 6.07; %N, 14.86. Found: 
20 . %C, 7336; WH, 5.88; %N, 14.84. 

l HNMR (300 MHz, DMSO-d6) 6 8.19 (s, 1H), 8.13 (d, /= 8.1 Hz, 1 H), 7.62 (d, 7.9 
Hz, 1 H), 7.44 (t, 7= 8.0 Hz, 1H), 723 (t, 7.9 Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (a, 2 H), 4.87 (W= 4.9 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, /= 4.9 Hz, 2 H), 
2.15(s, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm 1 
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Example 8 
l^-{[3^ t 6-Dim^^ 

lH-imidazo[44^]qumolin-4-amino 
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HRMS CEO Calculated for C^HaN^O (M*) 370.1794, found 370.1789. 

Example 9 v 
li?-imidazo[4,5^]qtifoolin-4-amme 




Using foe general mefood ofExample7, l-[2-<2-propynyloxy)e{hyl>liy- 
iniida2o[4,5^]qufoolm-4-amine (0.50 g, 1.88 mmol) was reacted with 4-fodophenyl 
phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 
chromatography elutmg with 95/5 dichloromefoane/mefoanol to provide a solid. The solid 
was- slurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography elutmg with 9/1 ethyl acetate/mefoanol to provide a solid This material 
was former purified by column chromatography elutmg with 99/1 ethyl acetate/mefoanol 
to provide 24 mg of l^-{[3<4-phenoxyphenyl)-2iiio^ 
c]qamolm-4-amme as a solid, m.p. 146-148°C. 

Analysis. Calculated for CrB&NiOi •CH 2 0)<«: %C, 7224; %H, 5.30; %N, 12.48. Found: 
%C, 71.82; %H, 4.85; %N, 12.35. 

'HNMR (300 MHz, DMSO-d6) 8 8.18 (s, 1 H), 8.12 (d, /"7.4 Hz, 1 H), 7.62 (d, /- 7.7 
Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /=» 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
6.7 Hz, 2 H), 6.71 (s, 2 HX 4.85 (t, J » 5.1 Hz, 2 H), 4 37 (s, 2 H), 4.02 ft /- 5.0 Hz, 2 

nt(KBr) 3444, 3070, 2928, 1500, 1230, cm* 1 



59 



WO 02/46189 PCT/US01/46581 
HRMS (EI) Calculated for CrHbNiOi (M*) 434.1743, found 434.1748. 



x Example 10 
l^{3H>(Trifluorom^ 

lif-imida2o[4,5^]q^olin-4-amino 
NHj 




Using the general method of Example 7, l-[2^^nx>p)aiyloxy)eftyl]-Lff'- 
imidazo[4,5^]quinolhh4-amine (0.50 g, 1.88 mmol) was reacted with 2- 
iodobenzotrifluoride (0.71 g, 2.63 mmol). The reaction mixture was concentrated under 
reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. Hie filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 g of a solid 
This material was partially dissolved in a mixture of dichloromethane (1 7 mL) and 
methanol (17 mL). Hydrogen chloride/diethyl ether (3.24 mL of 1 .0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonittfle/etfayi acetate containing a smanamoimt of m Sodium hydroxide (0.5 

mL of 20%) was added The mixture was concentrated under reduced pressure to provide 
a glassy solid Hus glassy solid was purified by column chromatography eluting with 9/1 
ethyl acetate/methanol to provide 14 mg of l-[2-({3-[2-(trifluoromethyl)phenyl>2- 
propynyl}oxy)ethyi]-Lfr^ as a white crystalline solid, m.p. 

154-155°C. 
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Analysis. Calculated for CnHnFjNiO: %C, 64J9; %H, 4.18; %N, 13.65. Found: %G 
64.39; %H, 4.19; %N, 13.71 

, HNMR(300MHz,DMSO-d6) 5 8.16 (s, 1 H), 8.11 (d,/-7.4Hz, 1 H), 7.74 (d, J- 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 7 .38-7.46 (m, 2 H), 722 (t, J= 7,6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87(t,J=5.1Hz,2H),4.45(s,2H),4.04(t,/=5.1Hz,2H) 

IR(KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm-" 
HRMS (EI) Calculated for CaHnFjNtf) CM*) 410.1354, found 410.1350. 

Example 11 

0 !^-{3-[4Kl^-l-PynolyI)phenyI]ptopo3ty}ethyl). 

Uy-inudazo[4^-c]qTunolm-4-amine trifluoroacelata 




0 

Part A 

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
a mixture of l^^-propynyloxy)etnyI]-l&iir^ (16.4 g, 61.6 

mmol) and anhydrous N,N-dimethylfbnnamide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hones and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and men concentrated under reduced pressure to provide * semisolid This 
material was triturated with diethyl ether to provide 27.4 g of N,N-{bis 
oenzyloxycarhonyl>l-P-(2-im^ M a 

white solid 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzyloxycarbonyQ-l-[2-(2- 
propynylaxy)ethyl]-l^^ (0,5 g, 0*94 mmol), anhydrous 

acetonitrtte (5 mL), trie&ylan^ 

5 (028 g, 1.03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper Q) iodide (0.007 g) and dicUorobis(tr9henylphosphine)paIladhmi(^ (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of N JHbis benzyloxycaibonyl)- H2<{3-[4^12fi>ynoM-^^ 
ynyl} oxyphyl]-! H-iwiA*™[4, ^JgnmnlfrwUmrnrtft. 

*HNMR (500 MHz, DMSO-d6) 8 8.49 (d, J- 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, J« 75 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, /- 5.1 Hz, 2 H), 7.40 (s, 2 H), 7 32 (d, /» 6.8 Hz, 2 
H), 724-727 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J= 52 Hz, 
15 2H),4.42(s,2H),4.10(t,7=5.1Hz,2H) 

MS (d) for C41H33N5O5 xn/z ff76 (MH 4 ), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0.24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Pair flask and hydrogenated at 45 psi (3 .2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-prepaiathre HPLC using Method B to provide 
36.6 mg of l^-{3-[4^1i^li>yiioly^ 
4-aminc trifluoroacetate as a solid, m.p. 179-181°C. 

25 Analysis. Calculated for C25H25N5O •C 2 EFz0 1 : %C, 61.71; %H, 4.99; %N,13.33. Found: 
%C, 61.49; %H, 4.89; %N, 1323 

! H NMR (500 MHz, DMSO-d6) 8 8.51 (s, I H), 8.38 (d, J- 8.4 Hz, 1 H), 7.84 (d, J= 8.4 
Ha; 1 H), 7.73 (t, 7.3 Hz, 1 H), 7.56 (t, •/« 7.8, 1 H), 7 33 (d, 7= 8.4 Hz, 2 H), 726 (t, 
J- 2.1 Hz, 2 H), 636 (d, J» 8.4, 2 H), 6.24 (t, 7» 2.1 H, 2 H), 4.91 (t, J- 5.0, 2 H), 3.85 
30 (t, /- 5.0, 2 H), 3.3-3,4 (m, 2 H), 2.35 (t, /- 7.6, 2 H), 1.61 (m, 2 H), 
IR (KBr) 2949, 1705, 1523, 1204, 1123, 721 cm' 1 
HRMS (EI) Calculated for C25H2JN5O (M*) 4112059, found 4112060. 
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Example 12 
3-{3-pK4-Ammo-Lff-imdaz^^^^ 




,OH 
b 

Part A 

Under a nitrogen atmosphere N,N-(bis ^-butoxycarbonyI)-l -[2-<2- 
P«opynyloxy)ethyl>l#-H^^ (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2245 g, 6.64 mmol), triemylamine (2.2 mL, 15.7 mmol), and anhydrous 
acetonitrile (20 mL) were combined and the resulting mixture was heated to 6Q°C. Copper 
CO iodide (0.05 g) and m'cUorobis(tr^nenyh3tosp^ (0.0.08 g) were 

added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography eluting 
hriualry with ffichloromemane and men with 98/2 dicMoromethane/methanol to provide 
1.82 g ofbenzyl 3-{3-[2-(4-<bis tert-butoxycarborryI)animo-12r-irmaa^ 
yl)ethoxy]prop- 1 -ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 5 8.46 (d, y- 9.6 Hz, 1 H), 8 39 (s, 1 H), 8.05 (d, /- 9.8 
Hz, 1 H), 754-758 (m, 1 H), 7.84 (a, 1 H), 7.50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(s,2H), 458 (t; 7 - 4.6 Hz, 2 H), 4 37 (s, 2 H), 4.0(5-4.13 (m, 2 H), 1 30 (s. 18 H) 
20 MS (C3) for C39H40N4O7 m/z 677 (MH 4 ), 577, 477 
PartB 

A solution of me material from Part A in methanol was combined with catalyst 
(1 .0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (32 
Kg/cm 2 ) at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
25 hyarogenationwasccmrinnedfOT The reaction mixture was filtered 
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to remove the catalyst and Hie filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide ~12 g of N,N-(bis tert- 
butoxycaibonyl> 3- {3-[2^4*mino-lfHm^ x 
yOethoxyJpropyl}benzoic acid 

« 

5 ! HNMR (300 MHz, DMSO-d6) 8 8.50 (d, J- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (a, 1 H), 129 (a, 1 8 HX 7.29 (t, /= 7.6 Hz, 1 H), 7.10 (d, J- 
7.8 Hz, 1 H), 4.94 (t, /» 4.5 Hz, 2 H), 3.88 (t, 7= 4.5 Hz, 2 H), 3.32 (t, /= 6.0 Hz, 2 H), 
2.43 (t, J- 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (CO for C32H38JN4O7111/Z 591 (MB*), 491, 391 
10 PartC 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dkhloTomethane (10 mL) and triftuoroacetic acid (10 mL). The reaction 
mixture was stirred for 1.5 hoars. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient ternperatore to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1 .19 g of 3-{3-[2-(4- ammo -l ff -hnidazo [4,5- 
c]qumolm-l-I)emoxy]propyl}benzoic acid bis(trifluoroacetate), m.p. 138-140°C. 
Analysis. Calculated for CaHM^Qj^CaHFaOj)!: %C, 50.49; %H, 3.91; %N, 9.06. 
Found: %C, 50.37; %H, 3.67; %N, 9.08 

20 ! HNMR (300 MHz, DMSO-do) 6 9.07-7.14 (ba, 2 H),8J1 (a, lH),837(d,/-7.8Hz, 1 
H), 7.82 (d/= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (a, 1 H), 7.56 (t, J- 7.1 Hz, 1 H), 730 (t, 
7.7 Hz, 1 H), 7.15 (d, J" 7.6 Hz, 1 H), 431 (t, J= 4.5 Hz, 2 H), 3.86 (t, /= 4.4 Hz, 2 
H), 334 (t; 5.9 Hz, 2 H), 2.44(1;/= 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR (KBr) 3367, 3104, 2372, 1685, 1204, 1 146 cm'* 

25 HRMS (EI) Calculated for CaHuNtfh (M*) 390.1692, found 390.1690. 
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Example 13 

2-{3.p^4-Ammo-l^-iniida2o[4,5^]qui^ 

trifluoroacetate 




Part A 

Using Hie general method of Example 12 Part A, N,N-(bis tertAmtaxycaxbonyT)-!. 
PK2-pn>pyiryl<>xyfc^ 

coupled wim benzyl 2-iodobenzoate (1.57 g, 4.71 mmol) to provide 1.79 g of a mixture of 
10 mono-and di-BOC protected benzyl 2-{3-[2^4^nmo-l^-iimdazo[4,5^]qmrK)lm-l- 
yl)ethoxy]prop-l-ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 5 8.45 (d, J - IS Hz, 1 H), 839 (a, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H). 7.40-7.43 (m, 2 H), 738- 
737 (m, 3 H), 7.19 (m, 1 H), 523 (a, 2 H), 4.97 (t, /= 5.0 Hz, 2 H), 4.27 (s, 2 H), 4.07 (t, 
15 J- 4.9 Hz, 2 H), 130(8, 18 H) 

MS (CI) for CsjHaWb m/z 677 (MH 4 ), 577, 477 
Part B 

Using the general method of Example 12 Part B, me material ftom Part A was 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 
20 amino-lH-inn\kzo[4,5<]qu^ acid. 

! H NMR (300 MHz, DMSO-46) 5 830 (d, 73 Hz, 1 H), 839 (s, 1 H), 8.08 (d, /- 7.9 
Hz. 1 H), 7.71-7.75 (m, 3 H), 732-738 (m,2H). 630 (d, J- 7.4 Hz, 1 H), 4.93 (t,/=4.6 

Hz, 2 H), 3.87 (t, /- 43 Hz, 2 H), 330 (t, J- 5.6 Hz, 2 HX 2.73 (t, 5.7 Hz, 2 H), 1.61 
(m,2H),128(s,18H) 

25 MS (O) for CjjHasNiOTin/z 591 (MH*), 491, 391 
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Part C 

Using the general method of Example 12 Part C, the material from Part B was 
hydiotyzed to provide 0.28 g of 2-{3-[2^4-amino-lH-imidazo[4^^]quinolin-l - N 
yl)emoxy]propyl}benzoic acid aa a solid, m.p. 186-1 8 8°C. 
5 Analysis. Calculated for CaHajNtQj-CiHFaOj: %C, 57.14; %H, 4.59; %N, 11.11. 
Found: %Q 56.81; %H, 4.47; %N, 1 1.08 

'HNMR (300 MHz, DMSO-d6) 5 8.90-920 (ba, 1 H), 8 JO (s, 1 H), 8 38 (d, J- 10.1 Hz, 
1 H), 7.84 (d, 83 Hz, 1 H), 7.71-7.75 (m, 2 H), 735 (t, /- 7.6 Hz, 1 H), 721-732 (m, 
2 H), 6.88 (d, J" 6.9 Hz, 2 H), 430 (t, /» 4.8 Hz, 2 H), 3.84 (t, J- 4.6 Hz, 2 H), 332 (m, 
10 2 H), 2.72 (t, J= 6.9 Hz, 2 H), 1.62 (m, 2 H) 

IR(KBr) 3212, 2929, 1709, 1204, 1124, 747 cm-' 

HUMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1693. 

Example 14 

- * 

15 4-{3-p^4-Aminc>-lJ^^ acid 

trifluoro acetate 




Part A 

Using the general method of Example 12 Fart A, N,N-<bis tert-butoxycafbonyl)- 1 - 
20 [2^-propynyloxy)cthy^^ (2.82 g, 6.04 mmol) was 

coupled with benzyl 4-iodobenzoate (2.25 g, 6.64 mmol) to provide 2. 14 g of a mixture of 
mouo-and di-BOC protected benzyl 4-[3^2-{4-amino-lH-mri^ 
yl}ethoxy)prop-l-ynyl]ben2»ate. 
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'H NMR (300 MHz, DMS(XIfi) 5 8.47 (d, /=72 Hz, 1 H), 8.40 (s, 1 H), 8.06 (d, /= 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7.36-7.49 (m, 5 H)| 723-727 (m, 2 H), 
5 35 (s, 2 H), 5.0 (t, /= 4.5 Hz, 2 H), 4.40 (3, 2 H), 4.09 (t, 4.5 Hz, 2 H), 130 (s, 18 H) 
MS (O) for CjsHwNtO; m/z 677 (MH*), 577, 477 
5 PartB 

Using the general method of Example 12 Part B.the material from Part A was 
hydro genated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{2-\2-{4- 
amino-l/^imidazo[4,5^]quinolni- 1 -yI)ethoxy]propyl} benzoic acid. 
'HNMR (300 MHz, DMSO-d6) 8 831 (d,/= 7.1 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, J- 8.4 Hz, 2 H), 4.94 (t, J- 4.7 Hz, 2 H), 3.88 (t, J- 4.6 
Hz, 2 H), 3 JO (m, 2 H), 2.38 (t, .7= 73 Hz, 2 H), 1.62 (m,2H), 129 (s, 18 H) 
MS (CI) for CaHasWfcm/z 591 (MH*), 491, 391 
PartC 

Using me general method of Example 12 PartC, me material from PartB was 
1 5 hydrolyzed to provide 0.96 g of 4-{3-p^4-amino-lfr-imidazo[4^]qimiolin-l- 
yl)ethoxy]propyl}benzoic acid trifluoroacetate, m p. 235-237°C. 
Analysis CfclcuktedforCHH^CvQHFsCi: %C, 57.14; %H, 439; %N, 11.11. Found: 
%C, 57.06; %H, 4.47; %N, 11.03 

'HNMR (300 MHz, DMSO-d6) 8 9.00-9.11 (bs, 2 H), 8.51 (s, 1 H), 827 (d, /= 8.4 Hz, 1 
20 H), 7.83 (d, J - 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 735 (t /- 9.7 Hz, 1 H), 7.01 (d, /- 82 
Hz, 2 H), 4.91 (t, /= 5.0 Hz, 2 H), 3.84 (t, J= 4.7 Hz, 2 H), 322 (t, J - 5.8 Hz, 2 H), 238 
(t,J= 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm" 1 
HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 
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Example 15 
H2-{3-[3-<pime%^ 

lH-inudazo[4^^]quinoHn-4-amine dihydrochloride 




Using the general method of Example 12 Part A, except that the reaction 
temperature was raised to 80^ N,N-<^ 

propynyioxy)othyll-^ (3 g, 6.43 rnmol) was coupled 

with 3-iodo-iV^iimethylamliM (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-p^{3-[3^dnaethylammo^ 
Lff-imidazo[4 s 5^]qumolin-4-amine. 
PartB 

Using the general method of Example 12 Part B, the material fiom Part A was 
hydrogenated to provide ~2.9 g of a mixture of mono Boc protected and unprotected l-(2- 
15 {3-[3^dimethylamino)pheiiyI]^ 
Parte 

The material fiom Part B was combined with hydrogen chloride/mefhanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH~ll. The resulting precipi tate was purified by column 
chromatography elating with 95/5A dicUoromefiiane/medianoyammonium hydroxide. 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.114 g of l-<2-{3- 
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[3^dime%lanrum)pbCTy*^^ 
dihydrochloride, tap. 180-183°C. 

Analysis. Calculated forC»H r NsO«CHa) 1 i.(H20)j.i: %C, 54.82; %H, 6.66; %N, 13.89. 
Found- %C, 54.60; %H, 630; %N, 13.66 
5 'H NMR (300 MHz, DMSO-d6) 8 8.71-8.73 (ba, 2 H), 8.44 (a, 1 H), 835 (d, /= 7.4 Hz, 1 
H).7.83 (d,/=8.0Hz, 1 H), 7.72 (t,/- 7.6 Hz, 1 H),735(t,/=6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (a, 1 H), 6.66 (d, J= 8.1 Hz, 1H), 4.88 (t, J= 53 Hz, 2 H), 4.02 ft 
3.7 Hz, 2 H), 337 (t,/- 6.4 Hz, 2 H), 2.94 (a, 6 H), 2.40 (t, /- 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 IR(KBr) 3426,3138,2928,1693,1113 cm* 1 

HRMS (ET) Calculated for CaHwNjO (M*) 3892216, found 3892217 

Example 16 

2^1fooxymethyI>l-p^ iJ I^ipioppxy)em^ 
15 Lff-imdazo[4,5^]qumolm-4-*mme Hydrochloride 




Part A 

2-{2-<EthoxynMfiryl)-lir-^ (3.50 g, 125 mmol) 

waa alowly added over a period of 20 minutes to a auapenaioii of sodium hydride (0,67 g 

20 of 60% in mineral oil, 16.77 mmol) in anhydrous N^Mimemylformamide. The reaction 
mixture was allowed to stir for 1 hour and then l-brcmo-3-phenyhnnpane (2.16 mL, 14.19 
mmol) was added. The reaction mixture was stirred overnight The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 

25 by column chromatography elating with ethyl acetate to provide 238 g of 2- 

(emoxvmethyl>l-p^-itt«ny as a yellow ofl. 
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MS (0) for C24H17N3O1 m/z 390 (MH+), 346. 
PaitB 

The material from Part A was combined with chloroform (50 mL) and cooled to 
0°C. 3-chloroperoxybenzoic acid (2.22 g of 57-86%) was added. After 1 hour die reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 
partitioned between aqueous sodium bicarbonate and dichloromethane. The organic 
fraction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2^ethoxymetfayi>l-[2^3-phenylpropxy)ethyl]- 
c]quinoline-5N-oxide as a brown solid 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 7.33 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichloromethane (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2,2,2-tricMoro-N-{2^ethoxym^ 
15 imidazo[4,5-c]quinolin-l-yl} acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material from PartC and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark oil. The 

20 dark oil was purified by column chromatography eluting with 5% methanol in 

dichloromethane to provide a light yellow oil The oil was treated with 1.0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-(ethoxymethyI)-l-[2-{3- 
phenylpropoxy)ethyl]-li/-ii^ hydrochloride as a white solid, 

25 tn.p. 128-134°C Analyzed for C24H28N4O2 • 1.55 HC1: %C, 62.53; %H, 6.46; %N, 12.15; 
Found: %C, 62.64; %H, 6.47; %N, 11.91. 

"H-NMR (300 MHz, DMSO-d6) 8 8.14 (br d, J-8.3 Hz, 1 H), 7.63 (dd, J=8.3, 1.0 Hz, 1 
H), 7.45 (tn, 1 H), 7.24 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80- 
450 (m, 4 H), 3.83 (t, J-S.4 Hz, 2 H), 3.56 (q, J=7.0 Hz, 2 H), 327 (t, J-6.1 Hz, 2H), 237 
30 (t,J»7.6Hz,2H),1.63(m,2H),1.16(t,J«6.8Hz,3H) 
IR(KBr)3267, 3023, 1681, 1108 cm 1 

HRMS (EI) Calculated for C24H2SN4O2 (M*) 4042212, found 4042215. 
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pie 17 

HW[(3<3toroberizyI^ 



10 



15 




II 

CI 

Part A 

2- E%l-2KliHmidazo[4^]q^ 0 0 & n 43 
dichloromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
bcnzyltrimethylammoniom chloride (0.01 g) and 3-chlorobenzyl bromide (2.81 g, 13.67 
mmol) were combined and the resulting solution was stirred at ambient temperature 
overnight Analysis by TLC (5% methanol in dicWoromemane) indicated mat the reaction 
was complete. The reaction was diluted with dichloromemane (100 mL) and water (100 
mL). The layers were separated The aqueous ftaction was extracted wim 
mchloromethane. The organic tractions were combined, washed with brine, dried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 
purified by flash chromatography (silica gel ehitmg with ethyl acetate) to provide 4.22 g of 
HH[(3^orobenzyl)oxy]me^ 

oil 

'H-NMR (300 MHz, DMSO-do) 5 922 (s, 1H), 8.63 (s, 1H), 8.55 (d, /- 7.8 Hz, 1H), 
8.17 (dd, 7.8, 1.5 Hz, 1H), 7.69 (m, 2H), 723 (dd, J= A3, 1.5 Hz, 2H), 7.08 (s, 1H), 
20 -7.03 (m, IB), 5.40 (m, 1H), 4.47 (s. 2H), 3.34A07 (m, 2H), 2.11 (m, 2H), 0.88 (t, 73 Hz, 
3H) 

MS (CI) for CjjEfoCftfeO m/z 366 (MH 4 ), 332 
PattB 

3- CWoiopeioxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
25 of the material from Part A in chloroform (60 mL). After 2 hours analysis by TLC (1 0% 

methanol in dichloromethane) indicated mat the reaction was complete. The reaction was 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude HH[(3^Morobenzyl)oxyJmethyl}p 
PartC 

5 Ammonium hydroxide (20 mL) was added to a solution of die material from Fart B 

in dichloromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5% methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of fee tosyl chloride. The reaction mixture was diluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The oil was purified by flash 
chromatography (silica gel during with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
eluting wife 5% methanol in dichloromethane) to provide a pinkish-white solid. This 

IS material was further purified by flash chromatography (silica gel eluting with ethyl 

acetate) to provide -1.0 g of 1 -0 - {[(3-<±lorobeiizyl)oxy]me%l}pTopyl)-lif-imidazo[4,5- 
c]qumolin-4-amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
CuEfciCItyO- Va HaO: %C, 65.41: %H, 5.62; %N, 14.54; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 l H-NMR (300 MHz, DMSO-d6) 8 8.37 (s, 1H), 8.19 (d, J~ 8.3 Hz, 1H), 7.62 (dd, 83, 
L5 Hz, 1H), 7.43 (dt, /=* 8.3, 1.5 Hz, 1H), 7.18-728 (m, 3H), 7.09 (m, 1H), 6.52 (br s, 
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (dd, J= 10.5, 6.6 Hz, 2H), 3,92 (dd, J= 10.3, 4.4 Hz, 
2H), 2.10 (quintet,/- 7.3 Hz, 2H), 0.88 (t, 73 Hz, 3H) 
MS (d) for CaiHuCINiO m/z 381 (MK 4 ), 185 
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15 



18 

H2^-Ammopheny!)propo^ 

triftuoioacetate 

r 




5 Part A 

Under a nitrogen atmosphere, N,N-(bis «ert^utoxycarbonyI)-l-p^2. 
piopyiryioxy)emyl]-l#-mii^ (0.50 g, 1.07 mmol), 

triethylamine (0.39 mL, 2.79 mmol)) and anhydrous acetonitrile (10 mL) were combined. 
The resulting solution was heated to 80°C. As the reaction was heating, 2-iodoaniline 
10 (0.26 mL, 1.18 mmol), copper (I) iodide (0.012 g) and 

(HcWorabi^triphenylphospliine^allaiuinai) (0.023 g) were added. The reaction mixture 
was heated at 80°C overnight The acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (silica gel elating with 3% methanol in 
dicMoromemane) to provide 0.47 g of N,N-(bis ^-butoxycarbonyl>l-(2-{[3^2. 
ammophenyl)prop-2-ynyl]o^ as a brown 

solid. 

'H-NMR (300 MHz, DMSO-d6, I^O) 8 8.47 (d, J- 3.6 Hz, 1H), 8 37 (s, 1H), 8. 10 (d, J= 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (t, J= 12 Hz, 1H), 6.80 (m, 1H), 6.65 (d, /= 83 Hz, IH). 

6.45(t,/o7JHz,lH),4.98(t,/»4.4Hz,2H),436(s,2H),4.08(t,J-4J>Hz,2H), 
20 1.31 (a, 18H) 

PartB 

Catalyst (5% platinum on carbon) was added to a solution of N,N-(bis tat- 
hutoxycarbonyI)-l^-{[3H2-aimno^ 

c]quinolm^amiM in methanoL ThenuxhrowashydrogemtedonaPan-appara^ 
25 psi (3.5 Kg.cm 2 ) overnight The reaction mixture was filtered through a layer of Celhe® 
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filter aid and the filter cake was washed with addi tional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel eluting with dichloromethane, men with 1% 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of N,N-(bis terf-butoxycafbonyl)- 1 - 
{2-[3^2-aminophenyI)propoxy]ethyl} - 1 J/-inridazo [4,5-c]qumolin-4-amine as a light 
yellow oil. 

'H-NMR (300 MHz, DMSO-d6) S 8.23 (dd, 7» 8.4, 0.9 Hz, 1H), 8.16 (dd, 7 - 8.4, 0.9 
Hz, 1H), 7.97 (a, 1H), 6.96 (dt;7- 7.5, 1.6 Hz, 2H), 6.87 (dd, 7= 7.5, 1.4 Hz, 1H), 6.62 
10 (dt,y=7J,1.0Hz,lH),6.57(dd,y=8J,l.lHz,lH),5^9(8,lH),4.71(t,/=5JHz l 
2H), 3.91 (t, 7= 5.1 hZ,2H),3.38 (t, 7= 6.0 Hz, 2H), 2 39 (t, 7= 7 A Hz, 2H), 1.76 (m, 
2H),1.41(brs,18H) 

MS (CI) for C31H39N5OJ m/z 562 (MH*), 462, 362, 229 
PartC 

15 A solution of the material from Part B in anhydrous dichloromemane (4 mL) was 

added with stirring to a solution of trifluoroacetic acid (2mL) and anhydrous 
dichloromemane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bam for about 2 hours and men it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oil. The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added drop wise. The mixture was 
allowed to stir fin* about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of l-{2-[3-C2-aminophenyl)propoxy]ethy^ 

amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N5O • QHF3O2: 
25 %C, 58.10; %H, 5.09; %N, 14.73; Found: %C, 57J8; %H, 4.97; %N, 14.59. 

'H-NMR (300 MHz, DMSO-d6) 8 8.87 (br s, 1H), 8.49 (s, 1H), 8.36 (d, 7- 7.8 Hz, 1H), 
7.83 (d, 7- 8.3 Hz, 1H), 7.72 (t, 7- 7.3 Hz, 1H), 7.56 (t, 7» 7.6 Hz, 1H), 6.81 (t, 7= 7.6 
Hz, 1H), 6.51 (m, 2H), 6.32 (t, 7- 6.8 Hz, 1H), 4.90 (t, 7= 4.6 Hz, 2H), 3.85 (t, 7= 4.9 
Hz, 2H), 333 (t, 7= 6.1 Hz, 2H), 2.22 (t,7» 73 Hz, 2H), 1.55 (m, 2H) 
30 IR (KBr) 3414, 3335, 3253, 3019, 1738, 1202, 1185, 1 131 an' 

HUMS (EI) Calculated ibrCiiHgNsO (M*) 361.1903, round 361.1903 
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Example 19 

4-{[2<4-Ammo-l#-iimd^ 



5 




Part A 

2<l/f-Imidazo[4,5^]qumoliihl-yI)etbanol (1.5 & 7.0 mmol) was added to a 
stirring mixture of a^xromo^p-tolmutrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 
10 50%), dichloromethane (20 ml), and ben2yltrime%Iammomum chloride (0.06 g, 03 
mmol). The reaction was maintained for 18 

(20 ml) and water (20 ml). The two phases were separated and the aqueous fraction was 
extracted with additional dichloromethane. The organic fractions were combined, washed 
withwater, dried (MgS0 4 ), filtered, and concentrated The residue was purified by flash 
15 column chromatography (silica gel, 9/1 dicMoromethane/methanol) to provide 1.8 g of 4^ 
{[2^1#-imidazo[4,5w:]quinoli^^ 

l H MMR (500 MHz, DMSCMfc) 5 9.22 (a, 1H), 8.41 (s, 1H), 8.40 (d, J-l.l Hz, 1H), 8.17 
(dd, J-8 .3,1.2 Hz, 1H), 7.72 (dt, J=7.6,1.3 Hz, 1H), 7.66 (dt, J=*7.6,l.3 Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, J=8.2 Hz, 2H), 4.97 (t, J-5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, 1=5.5 
20 Hz,2H); 

MS(CI)m/e329(M+H). 
PartB 

3-Chloroperoxybenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^1£Mmidazo[4,5^]^ (l.g & 

25 5.5 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgSO*), filtered, and concentrated to provide 1 .4 g of l-{2-[(4- 
cyanobenzyl)oxy]ethyl}-l#-i^ 
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PartC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4-cyanobenzyI)oxy]e^ (1.4 g, 4.1 

mmol) and dichloromethane (25 ml). The reaction was maintained overnight and then 

5 concentrated The resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxide (4 ml, 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtration. 
Purification of the solid by recrystallization (isopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 dichlorometihane/methanol) provided 1.0 g of 4-{[2-(4- 

10 amino- lif-inrida2»[4,5-c]quinolin- 1 -yI)ethoxy]me%l}beiizomtrile as a white solid, m.p. 
238.1-2392 °C. 

l HNMR(300 MHz, DMSO-d*) 8 8.19 (s, 1H), 8.07 (dd, J»8J,1.0 Hz, 1H), 7.67 (d, J^8.4 
Hz, 2H), 7.62 (dd, J=8.4,l.l Hz, 1H), 7.43 (dt, J»7.6,U Hz, 1H), 7.30 (d, JN8.4 Hz, 2H), 
721 (dt, J-7.6, 1.3 Hz, 1H), 6.56 (s, 2H), 4.86 (t, J=5.1 Hz, 2H), 4.55 (s, 2H), 3.93 (t, 
15 J«5.1Hz,2H); 

IR (KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm- 1 ; 

MS (EI) m/e 343.1440 (343.1433 Calculated for C20H17N5O); 
Analysis: Calculated for C20H17N5O: %C t 69.96; %H, 4.99; %N, 20.39. Found: %C, 
20 70.09; %H, 4.90; %N, 20.16. 

Example 20 

2<Ethoxymethyl>l^-{[6^4-phei^ 

* ljy-imidazo[4^-c]quinoline^amine 

25 
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Part A 

A solution of2-[2^ethoxymethy^^ (1.0 g, 

3.7 mmol) in N,N-<Iimethylformamide (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N- 

S dimethylfonnamide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4-[(6-bromohexji)oxy]butyl}benzene (1.6 & 5.1 mmol). The 
reaction was stirred overnight at room temperature and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 

10 dried (MgS0 4 )» filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetate/hexanes) to provide 0.81 g of 2- 
(ethoxymethyI>H2-{[6^4-phenyIbutoxy)hexyi]oxy}e% 
as a brown oil. 

Part B 

3-Chloroperoxybenzoic acid (0,47 g, 1.6 mmol, 60% by weight) was slowly added 
to a solution of 2^ethoxymetfayl>l^-{[6^4-pta 

imidazo[4,5^]quinoline (0.81 g, 1.6 mmol) in chloroform (IS ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
water, dried (MgSCU), filtered, and concentrated to provide 0.7 g of 2-<ethoxymethyl> 1 - 
(2-{[6^4^henyIbutoxy)hexylfc as an 

orange solid. 

PartC 

25 Trichloroacetyl isocyanate (0.25 ml, 2. 1 mmol) was added dropwise to a solution 

of2^ethoxymethyl>l^-{[6^ 

c]quinolin-5N-oxide (0.7 g, 1.4 mmol) and dichloiomethane (20 ml). The reaction was 
maintained for 2 hours and sodium methoxide (2.5 ml, 25% in methanol) was added 
dropwise. The reaction was maintained overnight The mixture was filtered and the 
30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetate/methanol) provided 022 g of 2-(ethoxymethyl>l-(2-tt 
phenylbutoxy)hexyl]Gxy } as a colorless oil. 



15 



20 
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l H NMR (300 MHz, DMSO-d«) 6 8.10 (d, J=7.9 Hz, 1H), 7.62 (d, J=7.9 Hz, 1H), 7.43 (t, 
J=7.3 Hz, 1H), 7.28-7.12 (m, 6H), 6.55 (a, 2H), 4.79 (broad s, 4H), 3.82 (t, J=5.3 Hz, 2H), 
3.55 (q, J-7.0 Hz, 2H), 3.33-3.22 (m, 6H), 2.56 (t, J=7.2 Hz, 2H), 1.62-133 (m, 8H), 1.18- 
1.10 (m, 7H); 

MS (EI) m/e 518.3263 (518.3256 Calculated for CsiHoNA)^ 

Analysis: Calculated for C 3l HcN*03: %C 71.78; %H, 8.16; %N, 10.80. Found: %Q 

71.20; %H, 8.39; %N, 10.68. 

Example 21 

1- {2-[3 -(Benzyloxy)prop<«y]ethyl} -2^edioxy I MUiyl)-ljy-miidazo[4^-c]quinoliri-4- 
amine 




A solution of2-[2^ethoxymethyI)-lif-i^^ (1.0 g, 

15 3,7 mmol) in N,N-dimethylforrrmtnide was added dropwise to a suspension of sodium 

hydride (0. 19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N,N-dimediyIfonnamide 
(20ml). The reaction was maintained for 2 hours followed "by the dropwise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dried (MgS04), filtered, and concentrated The crude 
product was purified by flash column chromatography (silica gel, 4:1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3-(ben^loxy)propQxy]etlryl}-2- 
(etiioxyme^I)-lg-imida2X)[4^]qirinolTnft as a brown oil 
l-{2-[3<benzyloxy)prorx^ 
25 was converted to l-{2-[3-(ben2ylo:^)rOT^ 

c]qumolin-4-amine using the general methods described in Parts B and C of Example20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless oil. 
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l H NMR (300 MHz, DMSO-dfi) 5 8.11 (dd, J=8 2,0.8 Hz, 1H), 7.62 (dd, J=»83, 12 Hz, 
1H), 7.44 (dt, J-7.6,1-2 Hz, 1H), 732-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 4.26 
(a, 2H)^ 3.84 (t, J-5.4 Hz, 2H), 3.54 (q, J=^7.0 Hz, 2H), 3.40 (t, J=62 Hz, 2H), 3.26 (t, 
J=62 Hz, 23), 1.63 (pentet, J=6.3 Hz, 2H), 1.15 (t, J-7.0 Hz, 3H); 
5 13 C NMR (125 MHz, DMSO-ds) 8 152.0, 149.5, 1452, 138.5, 133.3, 128.1, 127.4, 127.3, 
126.8, 126.3, 126.25, 121.0, 120.6, 114.8, 71.8, 69.0, 67.5, 66.3, 65.4, 64.4, 45.4, 29.4, 
14.9; 

IR (KBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737,698 cm-'; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C23H30N4O3). 

Example 22 

l-[2^3-Phmiylprqx3xy)ethyl]-l/f-imidazo[4,5^]qumolin^amiiie 




According to the general method of Example 20 (Parts A-Q, 2-{L¥-imidazo[4,5- 
c]qumolin- 1 -yl)ethanol and (3-hromopropyl)benzene were combined to provide l-[2-(3- 

20 phenylpropo;^)eriiyl]-lif-raiida^ as a white solid. 

'H NMR (300 MHz, DMSO-dj) 8 8.17 (s, 1H), 8.12 (d, J=72 Hz, IH), 7.64 (dd, J=8.3,1.0 
Hz, 1H), 7.45 (m, 1H), 724 (m, 1H), 7.16-7.08 (m, 3H), 6.92-6.89 (m, 2H), 6.60 (s, 2H), 
4.81 (t, J-5.1 Hz, 2H), 3.82 (t, J=5.1 Hz, 2H), 329 (t, J=6.1 Hz, 2H), 2.38 (m, 2H), 1.63 
(m, 2H), 1.56-125 (m, 8H), 0.88 (t, J=72 Hz, 3H); 

25 1J C NMR (75 MHz, CDCI3) 8 151.5, 1445, 142.6, 141.4, 132.6, 128.3, 1282, 127.4, 
127.1, 125.8, 1222, 1 19.8, 1 15.4, 70.4, 68.6, 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for C21H22N4O). 
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10 



Example 23 

l^-{[3<3,4-Dime%lphenyO-2im3pynyl]oxy}e%l> 
lif-iniidazo[4,5^]quinolin^amme 

r 





Under a nitrogen atmosphere, l-[2<2^m>pynyloxy)e%l].lff.nnidazo[4,5- 
<|qumolin-4-amine (0.5 & 1.9 mmol), copper (I) iodide (0.036 g, 02 mmol), 4-iodo-ortto- 
xylene (0.5 ft 2.1 mmol) and pyrrolidine (10 mL) were combined and stirred at ambient 
temperature. Dichlorobis(ti^henylphosphine)palladiiim^ (0.066 g, 0.1 mmol) was added 
and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane containing 
methanol. The insoluble material was isolated by filtration and then recrystallized from 
15 toluene (40 mL) to provide 0.1 g of H2-{[3^3,4^efhylphen^ 

lif-imidazo[4 t 5^]quinolm-4-ainme as a solid, m.p. 214-216°C. Analysis: Calculated for 
C13H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 7424; %H, 5.98; %N f 15.08. 
! H-NMR(300 MHz; DMSO-d«) 8 (ppm) 8.167(s,lH), 8.112(<y=73Hz,lH), 
7.628(<y«83Hz,lH), 7.44(tJ=7 JHzJH), 7232(^=6.8112,1^ 7.078(dJ=7.8Hz,lH), 
20 7.024(3,1^, 6.952(<y=7.9Hz,lH), 6.586(s^H) t 4.849(U=5Hz£H), 4.365(s^H), 
4.015(U=5.6H^2H), 2.197(*3H), 2.159(s,3H). 

Examples 24 -27 

The compounds in the table below were prepared according to the synthetic 
25 method of Reaction Scheme I above using the following general method. 
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2^4-Amino-l#-imid^ (25 mg) was placed 

in a 2 dram (7.4 mL) viaL Sodium hydride (1.75 eq of 60% in mineral oil) and N,N- 
dimethylformamide (1 mL) were added. The vial was placed on a sonicator for about 10 
minutes at ambient temperature to allow the alkoxide to form. The faalide (1.75 eq) was 

5 added and the vial was placed back on the sonicator for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm the formation of 
the desired product The reaction mixture was purified by semi-preparative HPLC. The 
semi-prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions 
were combined and lyophilized to provide the trifhioroacetate salt of the desired product, 

10 winch was confirmed by accurate mass and l HNMR. The table below shows the structure 
of the free base and the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of Hie Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


24 


NH, 

JOT 


A 


TM = 346.1794 
MM = 346.1795 


25 




A 


TM 53 360.1950 
MM = 360.1955 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


26 






TM = 414.1667 
MM = 414.1678 


27 


XX N > 


A 


TM= 424.0899 
MM =424.0902 



Examples 28 -41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method, 
5 The 4-ainino-lif-i2nidazo[4^^]quinolin-l-yl alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral oil) andN,N- 
dimethylfbnnamide (1 mL) were added. The vial was placed on a sonicator for about 1 
hour at 50°C to allow die alkoxide to form. The halide {12 eq) was added and die vial 
was placed back on the sonicator for about 1 to 2 hours at 50°C. The reaction mixture 

10 was analyzed by LC/MS to confirm the formation of the desired product The reaction 
mixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were 
analyzed by LC-APCI/MS and the appropriate fractions were combined and lyophflized to 
provide die trifluoroacetate salt of the desired product, which was confirmed by accurate 
mass and 'HNMR. The table below shows the structure of the free base and the 

IS theoretical mass (TM) and the measured mass (MM). 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


28 


i 


A 


TM" 394.1794 
MM "394.1791 


29 


fry O 

V 

a 


A 


TM- 428.1404 
MM » 428.1396 


30 




A 


TM- 428.1404 
MM =428.1397 


31 




A 


TM- 408.1950 
MM =408.1956 



83 



WO 02/46189 



PCT/US01/46581 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


32 


NHj 


A 


TM =408.1950 








MM "408 1956 










i 














33 


Oh- 


A 


TM- 346.1794 
MM =346.1791 


34 


NHj 

a 


A 


TM = 380.1404 
MM =380.1399 


35 


I) 

Cr if 

. V 

.cr 


A 


TM = 380.1404 
MM =380.1399 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


36 


NH 2 

JCX N > 


N A 


TM=« 360.1950 
MM =360.1942 


37 


NH a 

11) 

Oh- 


A 


TM = 360.1950 
MUaun 1041 


38 


NH 2 

Oh- 


A 


TM = 380.1404 
MM =380.1400 


39 


NH, 


A 


TM= 371.1746 
MM "371.1751 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


40 


NH 2 


A 


TM = 380.1404 
MM =380 1398 


41 


-<T° 


A 


TM = 376.1535 
MM =376.1536 



Examples 42-88 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method 

The 4-ammo-lif-iinidazo^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral oil) and N,N- 
drmethylfonnamide (1 mL) were added. The vial was placed on a sonicator for about IS 
to 30 minutes at ambient temperature to allow the alkoxide to form. The halide (1.2 eq) 
10 was added and the vial was placed back on the sonicator for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC tractions were analyzed by LC-APO/MS and the 
appropriate fractions were combined and lyophilized to provide the trifhioroacetate salt of 
15 the desired product, which was confirmed by accurate mass and l H NMR. The table 
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below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of die Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


42 


NH, 

jrvs 

6 


A 


TM» 318.1481 
MM - 318.1482 


43 


ITT t 


A 


TM = 328.1535 
MM = 328.1534 


44 


NH, 1 


A 


TM • 377.1488 
MM -377.1487 


45 




A 


TM- 430.1617 
MM =430.1614 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


46 


\ 

N 


A 


TM = 371.1746 
MM = 371.1746 


47 


NH a 


A 


TM = 380.1404 
MM = 380.1394 


48 


j&Y 

°**\ 

0 

bCF, 


A 


TM = 430.1617 
MM =430.1613 


49 


NHj, 

0 


A 


TM = 360.1950 
MM = 360.1949 
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Example 
# 



Structure of the Free Base 



Purification 
Method 



Mass Measurement 
(Da.) 



50 




N 




TM = 346.1794 
MM = 346. 1781 



51 




N 



v 



~0 



0-^ 



TM = 363.1331 
MM = 363.1324 



52 




> 

V 




7 

CI 



TM =366.1247 
MM = 366.1243 



53 




V 




ci 



TM = 400.0858 
MM = 400.0856 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


54 


crv 

o" 


A 


TM = 364. 1331 
MM = 364 1352 

****** «^ W7t XmJ^JJt 


55 




A 


TM = 405.1801 
MM =405.1794 


56 


NHj 


A 


TM = 377. 1488 
MM =377. 1490 


J/ 


NH 


A 


TM = 391.1644 
MM = 391.1637 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


NHj 

m 

0 


A 


TM = 391.1644 
MM = 391.1637 


59 




A 


TM = 360.1950 
MM =360.1938 


60 


NHj 

J. JL ' 

(XX 

a 


A 


TM= 394.1560 
MM = 394.1558 


61 




A 


TM = 394.1560 
MM =294.1 557 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 


NH, 

a 


A 


TM = 428.1 171 
MM = 428.1 159 


63 


■ cv 


A 


TM = 428. 1824 
MM =■428. 1826 


64 


N 


A 


TM- 385. 1903 
MM = 385.1904 


65 


NH, 

JLJL ' 


A 


TM = 385.1903 
MM = 385.1897 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Memod 


(Da.) 


66 


NH, 
mAsL-N 

Q 


A 


TM = 418.2005 
MM = 418.2013 


67 


NH, 


A 


TM= 388.2263 
MM = 388.2257 


68 


NH, 

(TV 

Q 


A 


TM = 400.1511 
MM =400.1507 


69 


NH, 


A 


TM = 382.1794 
MM =382.1788 
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Example 
# 


Structure of die Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


70 




A 


TM = 332.1637 
MM = 332.1641 


71 


JLX N > 

OX 


A 


TM = 390.1692 
MM = 390.1697 


72 




A 


TM = 346.1794 
MM = 346.1791 


73 


V 

a 


A 


TM = 366.1247 
MM = 366.1241 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


74 


NH, 

rrv 

o 


A 


TM = 400.1511 
MM = 400.1512 


75 ; 


NH, 

a 


A 


TM = 346.1794 
MM = 346.1799 


76 


NH, 

■ xx> 

'6 


A 


TM = 360.1950 
MM =360.1953 
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Example 


Structure of me Free Base 


Purification 


Mass Measurement 


# 




XVLcCDOa 


(Da.) 


77 


NH, 


A 


TM = 360.1950 






MM = 360.1941 












r 






78 


xx N > 


A 


TM = 414.1667 


• 




MM = 414. 1670 






• 




























79 


Fo^ 1 

V 


A 


TM= 452 
NM[M+H] +1 =453 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


80 


CO/ 

'b 


A 


TM= 360 
NM [M+H]* 1 ■ 361 


81 


|SJ — ^ — 

ay 

6 ■ 


A 


TM= 360 

vr\if rKjr_L.TJl + I _ 

JNM [M-rliJ 53 30l 


82 


.0 


A 


TM= 374 
NM [M+HJ = 
375.2 


83 


ij v 

0" 


B 


TM 88 379.1281 
MM = 379. 1278 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


84 


NHj 


B 


TM = 348.1586 
MM = 348.1588 


85 


NHj 


B 


TM = 362.1743 
MM = 362.1736 


86 


NH 2 


B 


TM = 362.1743 
MM = 362.1748 



98 



WO 02/46189 



PCT/US01/46581 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


N 


B 


TM = 373.1539 
MM =373.1546 


88 


NH a 

XX? 


B 

» 


TM- 373.1539 
MM= 373.1543 



Examples 89 - 96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method 
2^4-Aminr>2-bu^ 

(25 mg) was placed in a 2 dram (7.4 mL) vial. Sodium hydride (1 .2 eq of 60% in mineral 
oil) and N^-dimetfaylfbimarnide (1 mL) were added. The vial was placed on a sonicator 
for about 15 minutes at ambient temperature to allow the alkoxide to form. Thehalide 
10 (12 eq) was added and the vial was placed back on the sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC tractions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and iyophilized to provide the trifluoroacetate salt of 
the desired product , which was confirmed by accurate mass and l H NMR. The table 
below shows file structure of the free base and the theoretical mass (TM) and the measured 
mass (MM). 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


89 




B 


TM=» 4122030 
MM =4112023 










90 


NH, 

V 


B 


TM- 392.2576 
MM - 3922575 


91 


bF, 


B 


TM - 446.2293 
MM = 4462287 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


92 




B 


TM = 4462293 
MM = 4462288 


93 


Os 

Y 

ill 

N 


B 

. # * 


TM =4032372 
MM =4032365 


94 


NH a 


B 


TM = 4032372 
MM = 403.2370 


95 




B 


TM = 434.3046 
MM =434.3047 
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Example 
# 


Structure of die Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


96 


NH, 

If 


B 


TM = 4092114 
MM = 4092117 



Examples 97-100 

The compounds in the table below were prepared according to die synthetic 
method of Reaction Scheme m above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of l-(4-amino-Lff- 
imidazo[4>c]quino^ in N,N^e%lformamide (20 mL) was added 

to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine (54 m& 
2 eq.) dissolved in N^-dimethylformamide (1 mL) was added to the vial. The resulting 
stony was sonicated to dissolve the phenol. Diethyl azodicarboxylate (36 mg, 2 eq.) was 
addedneat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate mass and l HNMR. The 
table below shows the structure of die free base and the theoretical mass (TM) and the 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


NH, 


TM»343 
NM[M+H] +1 ~ 344 
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Example # 


Structure 


Mass Measurement 


98 


NH 2 

N 


TM-384 
NM[M+H] +, =385 


99 


NH 2 

o 


TM^ 348 
NM[M+H] +l -349 


100 


U V 


TM=430 
NM[M+H] +, =431 



Examples 101 - 104 
The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme III above using the following general method 

AlmL portion of a solution prepared by dissolving 0.5 g of 2-(4-amino-l/f- 
imidazo[4,5-c]quinolin- 1 -yl)-2-ethylethanol in N^-dimethylfonnanrido (20 mL) was 
added to a 4 dram (15 mL) glass vial containing the phenol (2 eq,). Triphenylphosphine 
(51 mg, 2 eq.) dissolved in N^-<iimethylfonnamide (1 mL) waa added to the viaL Diethyl 
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azodicaiboxylate (34 mg, 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated that the reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved in 1 mL of tetrahydrofuran containing tripherrylphosphme 
(2 eq.). Diethyl azodicaiboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC tractions were analyzed by LC-APO/MS and the appropriate 
fiactions were combined and lyopbilized to provide the trifhroroacetate salt of the desired 
product, which was confirmed by accurate mass and 'H NMR. The table below shows the 
structure of the free base and the theoretical mass (TM) and the nominal mass (NM). 



Example # 


Structure of the Free Base 


Mass Measurement 


101 


NHj 


TM = 398 

nmim+hT'^p 


102 


°7i 


TM=»357 
NM[M+H] +, = 358 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 


NH a 






\ 


TM=444 




NMrM+HT 1 " 1 « 445 


104 










TM = 389 
NM[M+H] +, = 390 









105 




10 



2^4-Amino-lif-imidazo[4,5^]qumolin-l -yl)ethanol (25 mg, 0.108 mmol) and 
N^-<Smethylfonnamide (1 mL) were combined. Phenol (12 mg, 0.130 mmol) and 
triphenylphosphine (34 mg, 0.130 mmol) were added and the resulting slurry was 
sonicated for about 1 minute. Diethyl azodicaibaxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 
LC-MS showed that a major amount of starting material remained. An additional 
equivalent each of phenol, triphenytphosphine and diethyl azodicaiboxylate were added. 
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The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM = 304, NMIM+H]* 1 = 305. 

> Example 106 

l-[(l-Phenoxyme%l)propyl]-^ 



15 




2^4-Amino-l/T-imida^ (50 mg, 0,195 mmol) 

and NjN^dimethylfonnamide (2 mL) were combined Phenol (37 mg, 0.390 mmol) and 
10 ; triphenylphosphine (102 mg) were added followed by diethyl azodicarboxylate (67 mg, 
0390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
the residue was purified by semi-preparative HPLC using Method A. Mass Measurement: 
TM - 332, NM[M+Hf 1 = 333. 



Example 107 

1 - {(LR)-1 -[(Prop-2-ynyloxy)methyl]propyl} - Lfr imidazo[4,5^]quinolin-4-amine 

f 




\ 



Part A 

20 Crude 4-chloro-3-nitroquinolme (413.8 g, 1 eq.) was dissolved in dichloromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent The filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, LI 
eq.) was added in a single portion. The reaction mixture was stirred for 15 minutes. 
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(R)-(-)-2- Amino- 1 -butanol (205 mL, 1.1 eq.) was added dropwise while maintaining the 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80/20 water/methanol (1L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and then sucked dry on the filter overnight to provide 475 g of (2R>2-[(3- 
nitroquinolin-4-yI)amino]butan- 1 -oL 
PartB 

10 (2R>2-[(3-Kitroquinolii^ (238 g), isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-aminoquinolin-4- 

15 yl)amino]butan-i-ol as an amber oil. The reaction was run a second time on die same 
scale. 
PartC 

(2R>2-[(3-Aminoquinolin^yl)amino]butan-l -ol (416.0 a 1 eq.) and 
triethylorthoformate (1.2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After -500 mL of ethanol had been 
distilled off; the reaction mixture was allowed to cool to 5 0°C under a nitrogen 
atmosphere. Excess triethylorthoformate was removed under reduced pressure to provide 
crude (^)-2-(lif-imidazo[4,5^]quinolin-l -yl)butan- 1 -ol. 
PaitD 

25 A mixture of (2J?)-2^1if-imida2»[4^^]quinolin-l -yl)butan-l -ol (434.3 g) and 

acetic anhydride (12 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material. The ofl 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
g of a residue. This material was combined with acetic anhydride (1.6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 
5 overnight and then concentrated under reduced pressure. Analysis of die residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stirred for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2R)-2^Lff-imidazo[4,5^]qumolin-l-yl)bu^l acetate as a 
10 brown solid. 
PartE 

Sodium methccride (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of ^>2^1if-imidazo[4,5^]quinolin-l-yl)butyl acetate (194.0 g, 1 
eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed wife water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of(2J0-2^1JWnudazo[4^ as a solid 

20 PartF 

(2/?>2-(l/f-Imidazo[4,5-<:]quinolin-l -yI)butan-l-ol (19 g, 78.8 mmol) was added 
to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (1 50 mL), 
benzyltrimetfayl ammonium chloride (0.73 g), and propargyl bromide (11.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with ethyl 
acetate to provide 20.9 g of l-{(lRH-[(pn^2-ynyloxy 

30 cjquinoline as a brown liquid. 
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PaitG 

3-Chloroperoxybenzoic acid (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 

5 monitored by TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide l-{(lR)-l-[(prop~2-ynylox^ 

1 0 c]quinoline-5N-oxide as a brown oil which solidified overnight 
PartH 

Trichloro acetyl isocyanate (10.7 mL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloromethane (300 mL). After 1 hour analysis by 
TLC indicated that die reaction was not complete so more trichloroacetyl isocyanate (2 
15 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 

pressure to provide 2^^-tricUoio-N^l-{(lR)-l-[(2«propynyloxy)methyl]propyl}-l/^ 

imidazo[4,5^]quinolin-4-yl)acetamide as a yellow solid. 

Parti 

Sodium methoxide (57.5 mL of 25% in methanol) was added to a mixture of the 
20 material from Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/methanol to provide a solid. The solid was washed with diethyl ether, 
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR)-l-[(prop-2-ynyloxy)^^ as a 

crystalline solid. 

l H-NMR (300 MHz, DMS046) 8 8.37 (s, 1 H), 8.19 (d, J=»8J Hz, 1 H), 7.65 (dd, J-8.3, 
1.5 Hz, 1 H), 7.44 (br t, J-7.6 Hz, 1 H), 7.25 (br t, J=7.6 Hz, 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J^2.0 Hz, 2 H), 3,90-4.10 (m^ 2 H), 3.46 (t, J=2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(t,J-7.3Hz,3H). 
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Example 108 

H(Ui)-l-{[(3-Phenylproi^2-ynyi)oxy]me%l}pTopyl)- 
U7-inudazo[44^]quinoIm^ainiiie 




Part A 

Under a nitrogen atmosphere l-{(LRH-[(frop-2-^ 
ixnidazo[4,5H:]qumoIin^amine (0.80 g, 125 mmoi) and anhydrous N,N- 
dimethylfonnamide (60 mL) were combined and then heated to 40°C. Dibenzyl 
dicaibonate (3.98 g, 13.9 mmoi) was added. The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicaibonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfite, filtered and then 
concentrated under reduced pressure to provide NJN-^bisbenzytaty^ 
[(prop-2.ynyloxy)m^ as alight brown 

oil The oil was washed with hexane to remove excess dibenzyl dicaibonate. 
PaitB 

N,N-(Bis benzyioxycaibonyl)- 1 - {(LR}-1 -[(prop-2-ynyloxy)methyl]propyl} - lif- 
mudazo[4,5^]quinolin-4-ainine (1.91 g, 3.4 mmoi), anhydrous acetonitrile (30 mL) and 
triethylamine (0.71 mL, 5.1 mmoi) were combined and then heated to 70°C. Copper (I) 
iodide (0.026 g), diddorobis(triphenyIphosphine)panadium(B^ (0.048 g) and iodobenzene 
(0.40 mL, 3.7 mmoi) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfite, filtered and then concentrated under reduced pressure to provide a 
brown liquid This material was purified by column chromatography elutbg with 
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39.5/59.5/1 ethyl acetate/hexane/triethylamine to provide 2.1 g of an oiL The oil was a 
mixture of mono and di benzyloxycaibonyl protected l-((LR)-l-{[(3-phenylprop-2- 
ynyl)oxy]methyl}propyl)-li/-imidazo[4 1 5-c]quinolm 
PartC 

5 A portion of the material from Part B (0.8 g), methanol, and sodium methoxide 

(1 .0 mL of 25% in methanol) were combined After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography eluting with 5 % 
methanol in dichloromethane to provide a glassy solid. This material was dried under high 

10 vacuum at ambient temperature overnight to provide 0.3 g of 1 -((LR)-1 - {[(3-phenylprop- 
2-ynyl)oxy]methyl}propyl)-lJy-i^ m.p. 63-67°C. 

Analysis:. Calculated for C23H22N4O: %C, 74.57; %H, 5.99; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSOd6) 5 8.40 (s, 1 H), 8 21 (d, J=8.3 Hz, 1 H), 7.64 (dd, J-8.5, 
15 12 Hz, 1 H), 7.43 (br t, J»7.6 Hz, 1H), 7.25-7.40 (m, 5H), 7.22 (br t, J»7.6 Hz, 1 H), 6.61 
(s, 2 H), 526 (m, 1 H), 4.41 (s, 2 H), 3.95-420 (m, 2 H), 2.10 (m, 2 H), 0.90 (t, >73 Hz, 
3H) 

IR (KBr) 3306, 3171, 1634, 1526, 1100, 755 cm* 1 

HRMS (EI) Calculated for C23H22N4O (M*) 370.1794, found 370.1798. 

20 

Example 109 
1-{(120-H(3-Phenylpropoxy)methyl]pn^ 

NH 2 




25 



Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 
added to a solution of material from Example 108 Part B (13 g) in methanol (-20 mL). 
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The mixture was hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
Hie residue was purified by column chromatography eluting with 2.5% methanol in 
dichloromethane to provide an ofl. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(LR)-l-[(3- 

phenylpropoxy)methyl]pr^ aa a w jjj te cjygtalline 

solid, m.p.H8-120°C. 

Analysis: Calculated for CoH^O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 l H-NMR (300 MHz, DMSOd6) 8 8.39 (s f 1 H), 8.22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J=8.3, 

1.0 Hz, 1 H), 7.44 (br t, J-7.7 Hz, 1H), 7.05-730 (m, 4H), 6.95 (br d, J=6.8 Hz, 2 H), 6.62 

(s, 2 H), 520 (m, 1H), 3.88 (m, 2 H), 3 36 (m, 2 H), 2 37 (br t, J=7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (m, 2 H), 0.89 (t, J=7J Hz, 3H) 

IR(KBr) 3458, 3109 1639, 1528, 1392, 1250,760 cm 4 
15 HRMS(EI)Caailated^ 

Examples 110 -112 

Part A 

20 Triethylamine (15 mL) and R-3-ammo-2-mefcylpropan-l -ol (about 0.1 mole of 

crude) were added to a solution of 2,4-dichloro-3-nitroquinoline (24.3 g, 0.1 mole) in 
dichloromethane (250 mL). He reaction mixture was refluxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness . The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexane c ontaining a small 

25 amount of dichloromethane in order to remove the starting quinoline. The residue was 

then recrystaHized from isopropanol to provide 19.0 g of R-3-[(2-chloTO-3-mtn}quinolin-4- 
yl)amino]-2-methylpropan-l-ol as a yellow solid, A sample (500 mg) was recrystallized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-1 76°C. 
Part B 

30 R-3-[(2-Chloro-3-ii^ (10 & 33.8 

mmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then hydrogenated on a Parr apparatus at 50 psi (3 . 5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-amino-2^hloroqiri^ Diethoxymethyl 
acetate (10.0 mL, 61.5 mmol) was added to the crude intermediate and a strong heat of 

5 reaction was observed. The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 

10 provide 6.0 g of R 3^4^Moro-li/-imidazo[4,5^]quinolin-l -yI)-2-methylpropan-l -ol as a 
yellow/tan solid. 
Parte 

R 3^4-CMoro-lif-nmdazo[4^ (1.0 g, 3.6 

mmol) and methanolic ammonia (30 mL of ~1 5%) were combined and then heated in a 
IS steel bomb at 150°C. The container was allowed to cool to ambient temperature. Excess 
methanolic potassium hydroxide was added to die reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This material was 
20 recrystaDized from methanol/dichloromethane to provide R 3^4-amino-l#-imidazo[4,5- 
c]quinolm-l -yI)-2-methylpropan- 1 -ol as colorless solid, m.p. 258-261°C. Analysis: 
Calculated for CuHuNrf): %C, 65.61, %H, 6.29; %N, 21 .86; Found: %C, 65.50, %H, 63, 
%N,21.7. 
PartD 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 

R 3^4-Amino-l/Wmidazo[4,5^]qum (25 mg) was 

placed in a 2 dram (7.4 mL) vial. Sodium hydride (12 equivalents of 60% in mineral oil) 
and N^-dhnetfajiformamide(lmL) were added. The vial was placed on a sonicator for 
30 about 15 minutes at 50°C to allow the alkoxide to form. The halide (1.2 equivalents) was 
added and the vial was placed back on the sonicator for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm die formation of the desired product 
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The reaction mixture was purified by senri-preparative HPLC. The semi-prep HPLC 
fractions were analyzed by LC-APO/MS and the appropriate fractions were combined and 
Iyophilized to provide the trifluoroacetate salt of the desired product, which was confirmed 
by accurate mass and *H NMR. The table below shows the structure of the free base and 
the theoretical mass (TM) and the measured ynm (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


110 


(lY^^f h CMral 

N 


A 


TM = 371.1746 
MM = 371.1749 


111 


1 * CMral 

cm 


A 


TM = 402.2420 
MM = 402.2413 


112 


Wt 

Chlral 


A 


TM- 380.1404 
MM =» 380.1402 
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Example 113 
l-[(Benzyloxy)methyl]-ltf-m^ 




5 Sodium hydride (0.48 g of 60%, 1 1.9 mmol) was added to a suspension of iH- 

imidazo[4,5Kr]quinolin^amine (2.0 g, 105 mmol) in N^-dimethylformamide. The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromefhyl ether (1.S mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. The filtrate was diluted with water and an oil 

separated The oil was seeded with the precipitated solid and 2.1 g of a gummy solid was 
ob taine d This material was slurried with refluxing ethyl acetate (~5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. Hie filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

IS combined with the precipitate to provide 0.8 g of solid. This solid was reciystallized from 
ethanol (~5 mL) to provide 0.6 g of 1 -[(ben2yloxy)methyl]-lif-imidazo[4^]qumolin-4- 
amine, m.p. 168-172"C. 

Analysis: Calculated for CtgHitfV): %C, 71.0; %H, 5.3; %N, 18.4; Found: %C, 70.9; 
%H, 5,3; %N, 18.4. 

20 
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Example 114 

l<2-{3-[4-(Dime%k^ 

NH 2 



Using the general method of Example 12 Fart A, N,N-(bis /erf-butoxycarbonyl> 1 - 
[2^2-propynyloxy)e%I]-LF^^ (2.5g, 5.36 mmol) was 

reacted with 4-iodo-//^iime%laniB^ (1.46 & 5.89 mmol) at 70 °C. The xeaction was 
judged complete at 30 minutes. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 
magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 dichloromethane/mefhanol) to 
provide 0.883 g of tert-buiyl l-[2-({3-[4^dmethylamino 
lff-imidazx)[4 > 5-c]quinolin-4-ykaibamate as a brown solid. 
MS (CI) for C33H39N5O5 m/z 586 (MH*), 486, 386, 229 
PartB 

Using die general method of Example 12 Part B, tert-butyl l^l-Oi^ 
(dimethyIammo)phenyl]prop-2^^ 

(0.883 g, 1.507 mmol) was hydrogenated to provide 0.783 g of terf-butyl l-(2-{3-[4- 
(dimeth3damino)phoiiyl]propoxy} ethyl)- L^-imidazo[4,5^]quinolin^ylcaibamate as a 
brown solid. 

MS (CI) for C33H43N5O5 m/z 590 (MH*), 490, 390, 229 
PartC 

Using the general method of Example 12 Part C, fert-butyl l-(2-{3-[4- 
(dimethylamino)phenyl]propoxy} efeyI)-Lff-imidazo[4^]quinolin^yi(^aiimte (0.783 




r 



Part A 
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10 



g, 1 .327 mmol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of l-(2-{3-[4- 
(dimemylammo)phenvl]propoxy ^ ^ 

(trifluoroacetate)u as a white solid, m.p. 137-140°C. 

Analysis. Calculated forCMHCTNsO (CaHF3Q0i.s:ttC, 54.83; %H, 522; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N, 1227 

'HNMR(300 MHz, DMSO-ds) 5 9.04-9.11 (bs, 2 H), 8.49 (s, 1 H), 836 (d, J= 73 Hz, 1 
H), 7.83 (d, J - 8.3, 1 H), 7.74 (t, J = 8 3 Hz, 1 H), 7.56 (t, J - 6.8 Hz, 1 H), 6.71 (d, J - 
7.8 Hz, 2 H), 6.60 (m, 2 H), 4.90 (t, J - 4.9, 2 H), 3.83 (t, J - 45, 2 H), 3.27 (t, J = 5.9, 2 
H), 228 (s, 6 H), 225 (t, J - 7.8, 2 H), 1.54 (p, J = 6.4, 6.8, 2 H) 
MS (CI) for C23H27N5O m/z 390 (MH*), 229 



15 



20 



25 



Example 115 

l-{2- {[(2£)-3 -Phenylprop-2-cnyl]oxy} ethyl)- lif-irddazo[4,5^]quinolm^amme 

ljlH a 

f 




Part A 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral oil, 0.19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dimethylformaznide (10 mL) and 2-( Ltf-imidazo [4,5-c]quinoIin- 1 -yl)ethanol 
(0.902 g, 423 mmol) was added to die flask and heated to 60 °C for 20 minutes. By 
syringe cinnamyl chloride (0.6S mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product The volatiles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 
organic fractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 



117 



WO 02/46189 



PCT/US01/46581 



chromatography over silica gel (95/5 dichloromethane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of 1 -{2- {[(2£)-3-phenylprop-2- 
enyl]oxy}ethyl)-lH-imidazo[4 f 5w:]quinoline as a glassy solid. 
MS (CI) for C21H19N3O m/z 330 (MH*), 214 
5 PaitB 

Using the general method of Example 1 Part B, l-(2-{[(2£)-3-phenyiprop-2- 
ei^l]oxy}e^l)-liy-inMdazo[44^]quinoline (0.652 g, 1.98 mmol) was oxidized to 
provide 0.67 g of l^-{[(2£>3-phenylprop-2^1] 

c]quinoline-5N-oxide. The resulting brown solid was used without further purification. 
10 Parte 

A round bottom flask was charged with a stir bar, 1 -(2- {[(2£>3 -phcnyIprop-2- 
enyl]oxy}ethyI)-l/f-imid^ (0.67 g, 1.98 mmol), 

dichloromethane (15 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesulfonyl chloride (0.415 g, 2.1 8 mmol) was added in several 

15 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 

judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1- 
(2-{[(2£>3-phenylprop-2-enyifa as a white 

fluffy solid, mp. 183.7-1843°C. 

Analysis, Calculated for C21H20N4O: %C, 7323; %H, 5.85; %N, 1627. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 ! H NMR (300 MHz, DMSO-d*) 5 8.19 (s, 1 H), 8.12 (d, J - 73 Hz, 1 H), 7.62 (d, J - 8.3 
Hz, 1 H), 7.43 (t, J- 83 Hz, 1H), 7.19-73 1 (m, 6 H), 6.61 (s, 2 H), 633 (d, J - 15.6 Hz, 
1 H), 6,17 (dt, J - 16.0, 52 Hz, 1 H), 4.84 (t, J - 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
-5.4,2H) 

MS (CI) for C21H20N4O m/z 345 (MH*), 270, 229 
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Example 116 
2-Octyl-l-{2-[(3-phenylptop-2-ynyl)oxy]e4yl}- 
ljy-imidazo[4,5^]quinolin^amine 




5 

Part A 

Using the general method of Example 1 Part A, 2-(2-octyl- l/f-nnidazo[4,5- 
c]quinolin-l-yl)ethanol (4.8 g, 14,75 mmol) was reacted witii propargyl bromide (80% in 
toluene, 4.93 mL, 44.25 mmol) to provide 4.84 g of 2-octyl-l-[2-(prop-2-ynyloxy)ethyl]- 
1 0 l#-imidazo[4^]quinoline as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyH -{2-(prop-2- 
ynyloxy)ethyl]-lif-imidazo[4,5^]qnmoline (4.84 g, 1 3.32 mmol) was reacted with 
iodobenzene (1 .7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
42 g of 2-octyl- 1 - {2-[(3-phenylprop-2-ynyl)oxy]ethyl} - l#-imidazo [4,5-c] quinoline as a 
pale yellow solid. 

MS (d) for C29H33N3O m/z440(MH + ), 291 
20 PartC 

Using the general method ofExampjle 1 Part B, 2-octyl-l-{2-[(3-phenylprop-2- 
yiryi)Gxy]etbyl}-lJ/-im^ (2.2 g, 5.004 mmol) was oxidized to provide 

2.28 g of2n>ctyl-l-{2-[(3-phenylp^ 
oxide as an oiL 
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PaitD 

Using the general method of Example 115 Part C, 2-octyl-l-{2-[(3-ph(mylprop-2- 
ynyI)oxy]ethyl}-lif-imidazo[4^^]quinoIme-5N-oxide (22 g, 4.83 mmol) was amkated. 
The resulting brown solid was purified by trituration with ethyl ether and recrystalhzation 
5 from 2-propanol to provide 123 g of 2^1-l-{2-[(3.phenylproo-2-ynyI)oxy]ediyl}-lJ?. 
iniidazo[4,5-c]<romohh-4-anune as a white crystalhne solid, m.p. 138-138.7°C. 
Analysis. Calculated for C29H34N4O: %C, 76.62; %H, 7.54; %N, 1232. Found: %C, 76.6; 
%H, 7.49; %N, 12.19 

>H NMR (300 MHz, DMSO-dj) 8 8.07 (d, J = 83 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
10 (t, J - 6.8 Hz, 1 H), 727-736 (m, 3 H), 7.18-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - 4.9 
Hz, 2 H), 4.34 (s, 2 H), 4.00 (t, J = 4.9, 2 H), 2.94 (t, J = 7.8 Hz, 2 H), 1.83 (p, J = 73, 73 
Hz, 2 H), 122-1.43 (m, 10 H), 0.85 (t, J =6.8 Hz, 3 H) 
MS (CI) for C29HJ4N4O m/z 455 (MH 4 ), 283 

15 Example 117 

2-Cktyl-l-p-(3-plKmylpropoxy)e^ 




Part A 

20 Using me general method of Example 12 Part B, 2-octyl-l-{2-[(3-phenylprop-2- 

ynyI)oocy]emyl}-lH-hnidazo[4,5-c]<mmoline (2.0 g, 4.55 mmol) was hydrogenated to 
provide 1.78 gof 2^1-l-p^3-phenylpropoxy)ethyq-l^^ as a 

white solid. 

*H NMR (300 MHz, DMSOdj) 6 9.15 (s, 1 H), 8.41 (d, J = 9.78 Hz, 1 H), 8.16 (d, J » 9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.81-6.84 (m,2H), 4.85 (t, J = 4.9 Hz, 2 
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H), 3.84 (t, J - 4.9, 2 H), 3.25 (t, J = 53 Hz, 2 H), 3.04 (t, J = 7.8 Hz, 2 H), 2.31 (t, J = 8.3 
Hz, 2 H), 1.91 (p, J = 7 J, 7.3 Hz, 2 H), 1.59 (jp, J = 8.8, 5.8 Hz, 2 H), 125-1.49 (m, 10 H), 
0.85 (t, J = 7.3 Hz, 3 H) 
PartB 

5 Using the general method of Example 1 Part B, 2-octyl-l-[2-(3- 

phcnylpropoxy)ethyl]-l/^miidazo[4,5-c]quinoline (1 .78 g, 4.03 mmol) was oxidized to 
provide 1.8 gof 2Hxtyl-l-[2<3-pheirylpropoxy)e^ 
oxide asanofl. 
PartC 

10 Using me general method of Example 1 15 Part C, 2-octyl-l -[2-(3- 

phenylpropoxy)cmyl]-lif-mxidazo[4,5^]qumoline-5N-oxide (1.85 g 4.03 mmol) was 
animated The resulting brown solid was purified by trituration with ethyl ether and 
recrystallization from acetonitrile to provide 0.31 g of 2-octyl-l -[2-(3- 
phenylpropoxy)efoyl]-lif-imidazo[4,5-c]q^ as a white crystalline solid, 

15 m!p. 103.8-104.5°C. 

Analysis. Calculated for C29H38N4O: %C, 75.94; %H, 8.35; %N, 1222. Found: %C, 
75.71; %H, 8.46; %N, 12.22 

'H NMR (300 MHz, DMSO-d«) S 8.06 (d, J - 7.8 Hz, 1 H), 7.62 (d, J = 8.3 Hz, 1 H), 7.41 
(t, J - 7.8 Hz, 1 H), 7.21 (t, J = 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J = 5.4, 1 .9, 2 
20 H), 6.45 (s, 2 H), 4.73 (t, J =» 4.4 Hz, 2 H), 3.80 (t, J - 4.9, 2 H), 324 (t, J = 5.9 Hz, 2 H), 
2S7 (t, J - 7.8 Hz, 2 H), 239 (t, J= 7.8 Hz, 2 H), 1.85 (p, J=» 7.3, 7.8 Hz, 2 H), 1.62 (p, J 
- 6.8, 6.3 Hz, 2 H), 1.24-1.44 (m, 10 H), 0.84 (t, J - 6.8 Hz, 3 H) 
MS (d) for C29H 3 gN 4 0 m/z 459 (MH*), 373, 285 
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Example 118 
2-Me%14-{2-[(3-phenylprop-2-ynyI)oxy]cthyl} - 
lif-inuda2o[4^^]qmnoliiHl-amino 




5 

Part A 

Using the general method of Example 1 Part A, 2-(2-methyl- lif-imidazo [4,5- 
c]quinolin- 1 -yl)ethanol (4.0 g, 17.6 mmol) was reacted with propargyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-methyH -[2-(prop-2-ynyloxy)ethyl> 
10 li/-imidazo[4^-c]quinoHne as a dark brown oil 
MS (CI) for C16H15N3O m/z 266 (MH*), 184 
Part B 

Using the general method of Example 12 Part A, 2-methyH-[2-(prop-2- 
ynyloxy)eftyl]-lf^imida2»[4,5^]qimiolme (3.6 g, 13.57 mmol) was reacted with 

15 iodobenzene (1.7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 

was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
then extracted with dichloromethane (3x). The organics were combined, washed with 
water (3x), washed with brine, dried with anhydrous sodium sulfate, filtered and then 
concentrated under reduced pressure. Purification was completed by chromatography over 

20 silica gel (95/5 dichloromethane/meflianol) and recrystalHzation from acetonitrile to 
provide 1.94 g of 2^etbyl-l-{2-[Qi>henylpn^ 
c]qurnoline as a light yellow solid. 
MS (d) for C22H19N3O m/z 342 (MH*), 228 



122 



WO 02/46189 PCMJS01/46581 
PartC 

Using the general method of Example 1 Part B, 2-methyl-l - {2-[(3-phenylprop-2- 
ynyl)oxy]ethyl}-l/f-imidazo[4,5^]quinoline (1.0 g, 2.93 mmol) was oxidized to provide 
13 g of 2-methyl- 1 - {2-[(3-pheirylpTop-2-yrryl)oxy]emyl}-lH-iinidazo [4,5-c]quinoline- 
5 SN-oxide as a tan solid. 

'H NMR (300 MHz, DMSO-dfi) S 8.94 (s, 1 H), 8.78 (d, J =■ 8.3 Hz, 1 H), 8.48 (d, J » 7.8 
Hz, 1 H), 7.79 (m, 2 H), 7.26-735 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, 1= 5.4 Hz, 2 H), 
434 (s, 2 H), 4.04 (t, J - 4.9, 2 H), 2.66 (a, 3 H) 
PartD 

10 Using the general method of Example 115 Part C, 2-methyl- 1 - {2-[(3-phenylprop- 

2-ynyI)oxy]ethyl} - 1 jf-imidazo [4^-c]quinoline-5N-oxide (1.05 g, 2.93 mmol) was 
animated. The resulting tan solid was purified by trituration with ethyl ether, 
recrystalization from toluene, chromatography over silica gel (98/2 
dicMoromemaneAnemanoI) to provide 0261 g of 2-methyl- 1- {2-[(3-phenyhwop-2- 

15 ynyl)oxy]ethyl}-lif-inudazo[4,5-c]qumolm-4-amine as a white powder, mp. 
142.7-143.3°C. 

Analysis. Calculated for C&HaoNiO: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
73.97; %H, 5.77; %N, 15.77 

l H NMR (300 MHz, DMSO-d«) 8 8.08 (d, J - 8 3 Hz, 1 H), 7.61 (d, J - 8 3 Hz, 1 H), 7.41 
20 (t, J - 83 Hz, 1 H), 728-735 (m, 3 H), 7.12-7.24 (m, 3 H), 6.52 (s, 2 H), 4.77 (t, J- 4.9 
Hz, 2 H), 436 (a, 2 H), 4.02 (t, J = 4.9, 2 H), 2.62 (s, 3 H) 
MS (CI) for C22H20N4O m/z 357 (MH*), 243, 199 
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Example 119 
2-Metlryl-l-[2-(3-pltenylpropoxy)e^ 




5 PartA 

Using the general method of Example 12 Part B, 2-me%M-{2-[(3-phenyhMop-2- 
ynyI)oxy]etfayl} - lif-imidazo[4,5K:]qumolme (0.9 g, 2.636 mmol) was hydrogenated to 
provide 0.845 g of 2-methyl-l-[2-(3-plumylproi^ as 
a white solid. 

10 'H NMR (300 MHz, DMSO-d«) 6 9.12 (s, 1 H), 8.44 (d, J = 73 Hz, 1 H), 8.16 (d, J - 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t, J =4.9 Hz, 2 
H), 3.85 (t, J = 5.4 Hz, 2 H), 3 .23 (t, J - 6.4, 2 H), 2.70 (s, 3 H), 23 (t, J - 7.8 Hz, 2 H), 
138 (p, J = 636, 636 Hz, 2 H) 
PaxtB 

15 Using the general memod of Example 1 Part B, 2-methyl-l-[2-(3- 

phenylpropoxy)ethyl]- l/^imidazo[4,5-c]quiiioliiie (0.845 g, 2.45 mmol) was oxidized to 
provide 0.88 g of 2-me%l-H2^3-ph^h^rc^xy)ed^]-l/f-imidazot43^]quiiio^ 
5N-oxide as a glassy solid. Material was used without further purification. 
Parte 

20 Using me general memod of Example 115 Part C, 2-methyl-l-[2-(3- 

phenylpxopoxy)e%0-l#-hnid^ (0.88 g, 2.45 mmol) was 

animated. The resulting brown solid was purified by trituration with ethyl ether and 
lecrystallized from toluene to provide 0.596 g of 2-methyl- 1 -£2-(3-phenyipropoxy)ethyl]- 
l/r-inudazo[43-c]qnmohii4-anune as a white powder, m.p. 129.7-130.7 °C. 



124 



WO 02/46189 



PCTAJS01/46581 



Analysis. Calculated for C22H24N4O: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
73.21; %H, 6.66; %N, 15.58 

J H NMR (300 MHz, DMSO-d*) 8 8.07 (d, J - 8 3 Hz, 1 H), 7.62 (d, J - 7.3 Hz, 1 H), 7.41 
(t, J - 7.3 Hz, 1 H), 7.22 (t, J - 8.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
5 2 H), 6.52 (s, 2 H), 4.73 (t, J - 4.9 Hz, 2 H), 3 .80 (t, J = 4.9, 2 H), 3.24 (t, J - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 2.38 (t, J - 8.3 Hz, 2 H), 1 .62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 347, 199 

Example 120 

10 2-(Methoayethyl)-l-{2-[(3-p^ 

lif-imidazo [4,5 -c]quinolin-4-amine 




Part A 

1 5 Using the general method of Example 1 Part 2-[2-{methoxyethyl>l/f-miidazo[4,5- 

c]quinolin-l -yl]ethanol (2.53 ft 9.33 nnnol) was reacted with propargyl bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2-{methoxyethyI)- 1 -[2-{piop-2- 
ynyloxy)ethyl]-li/-imidazo[4,5^]qumolinc as an oiL 
MS (Q) for C18H19N3O2 m/z 310 (MH*), 278, 196 

20 PartB 

Using the general method of Example 12 Part A, 2-(methoxyethyI)-l-[2-(prop-2- 
ynyloxyje^q-l/f-imidazo^^^lqinnoline (2.72 g, 1.79 mmol) was reacted with 
iodobenzene (1 . 1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
25 resulting oil partitioned between dichloromethane and 5% aqueous sodium bicarbonate. 
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The aqueous layer was extracted with mcUoromethane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicUoromethane/melhanoI) and trituration with hexane to provide 
5 2.39 g of Hmetho^tfylH-{2K(3-phentf 
c]quinoline as a yellow solid. 
MS (CI) for C24H23N3O2 m/z 386 (MH*), 354, 270 
PartC 

Using die general method of Example 1 Part B, 2-(methoxyethyI>l-{2-[(3- 
10 phenylprop-2-ynyI)<«y]eth^^^ (1.19 g, 3.097 mmol) was 

oxidized to provide 1.24 g of 2Kmemoxyethyl)-l-{2-[(3-pher V lprop-2-yny 
Lff-inudazo[4,5^]quinolin^5N-oxide as an glassy solid. 
PartD 

Using the general method of Example 115 PartC, 2-(methoxyethyl)-l-{2-[(3- 
15 phimyIprop-2-ynyI)oxy]emyI}-Lff-M (1.243 g, 3.097 

nnnol) was animated The resulting brown oil was purified by chromatography over silica 
gel (98/2 mchloromethane/methanol), recrystaHization from ethyl acetate and acetonitrile 
to provide 0379 g of 2KmethoxyethyI)4-{2-[(3-pb^^ 
imidazo[4,5H:]qumolm-4-amme as a white solid, m.p. 134.5-135.5 °C. 
20 Analysis. Calculated for CMH24N4O2: %C, 7158; %H, 6.04; %N, 13.99. Found: %C, 
mi; %H, 5.98; %N, 14.29 

'HNMR (300 MHz, DMSO-dj) 5 8.09 (d, J- 8.3 Hz, 1 H), 7.62 (d, J = 8J Hz, 1 H), 7.41 
(t, J = 8.3 Hz, 1 H), 7.28-7.36 (m, 3 H), 7.18-7.24 (m, 3 H), 6.50 (s, 2 H), 4.82 (t, J = 43 
Hz, 2 H), 4.36 (s, 2 H), 4.01 (t, J - A3, 2 H), 3.84 (t, J - 6.8 Hz, 2 H), 3.29 (s, 3 H), 3.23 
25 (t, J = 6.8 Hz, 2 H) 

MS (CQ for CJ4H24N4O2 m/z 401 (MH*), 255, 183 
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Example 121 
2^-Methoxyethyl)-l-[2^ 

lH-imidazo[4,5^]q^olin4-amine 




5 

Part A 

Using the general method of Example 12 Part B, 2-(2-methoxyethyl)-l-{2-[(3- 
phenylprop-2-ynyl)oxy]ethyl}-^ g, 3.11 mmol), was 

hydrogenated to provide 1.01 g of 2^2-methoxyethyl>l-[2^3-phenylpropoxy)ethyl]-lif- 
10 imidazo[4,5-c] quinoline as an ofl. 

MS (d) for C24H27N3O2 m/z 390 (MH*), 235 
PartB 

Using the general method of Example 1 PartB, 2-(2-methoxyethyl)-l -[2-(3- 
phenylpropoxy)ediyl]-ljff-imidazo[4 > 5K:]quino^ (1.01 g, 2.60 mmol) was oxidized to 
15 provide 1.05 g of 2^-methoxyethyI)-l-[2^-phenylpropo^ 
c]quinoline-5N-oxide aa an brown oil. 
PaitC 

Using the general method ofExample 1 15 Part C, 2K2-methoxyethyI>l -[2-(3- 
phenylpropoxy)cthyl]- l/f-iinidazo[4,5-c]quiiioliiic-5N-oxide (1.05 g, 2.601 mmol) was 
20 animated. The resulting brown solid was purified by chromatography over silica gel (98/2 
dicMoromethane/methanol), recrystallizatipn from ethyl acetate/hexane to provide 0.1 1 1 g 
of 2^-methoxyetoylH^2^1>he^ 
as a white solid, m.p. 103.8-l04.5°C 

Analysis. Calculated for C24H28N4O2 (EfeOfo: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
•25 %C, 70.38; %H, 6.80; %N, 13.57 
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! H NMR (300 MHz, DMSO-d<) 5 8.09 (d, J - 7.3 Hz, 1 H), 7.63 (d, J = 83 Hz, 1 H), 7.42 
(t, J « 6.8 Hz, 1 H), 722 (t, J - 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J = 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 (t, J = 4.9 Hz, 2 H), 3.86 (t, J = 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 3.30 
(s, 3 H), 3.22-3.28 (m, 4 H), 2 39 (t, J - 83 Hz, 2 H), 1.62 (p, J = 8.3, 6.4 Hz, 2 H) 
5 MS (CI) for C24H18N4O1 m/z 405 (MH*), 373, 235 



Example 122 
2^thoxymethyI)-l-{2-[(3-phenylpr^ 
10 liJ-imidazo [4,5-c] quinoKn-4-amine 




Part A 

Using the general method of Example 1 Part A 2-[2-(ethoxymethyl)-Lff- 
15 imidazo[4,5^]quinolin4-yl]ethanol (139 g, 5.123 mmol) was reacted with propargyl 
bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2-(ethoxymetixyl)-l- 
[2-<prop-2-ynyloxy)ediyI]4i/-imidazo[4,5^]quinoline as an oil. 
MS (d) for CigH^Oj m/z 310 (MH*), 371, 270 
PaitB 

20 Using the general method of Example 12 Part A, 2-{ethoxymethyi)- 1 -[2-{prop-2- 

ynyloxyJe^ll-l/T-inudazo^S-clqumoline (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 434 mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fractions were combined, washed 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oil. The oil was purified by chromatography over silica gel 
(98/2 dichloromethane/methanol) to provide 125 g of 2-(ethoxyinethyl)-l-{2-[(3- 
phenylprop-2-ynyl)oxy]ethyl}-l/f-m as a brown glassy solid. 

5 MS (CI) for C24H23N3O2 mlz 386 (MH*), 342, 272 
PartC 

Using the general method of Example 1 Part B, 2-{ethoxymethyI)-l -{2-[(3- 
phenylprop-2-ynyl)oxy]ethyl}-l^^ (0.655 g, 1.70 mmol) was 

oxidized to provide 0.68 g of 2-(ethoxymethyl)- 1 - {2-[(3-phenylprop-2-yny l)oxy]ethyl} - 
10 l/f-imidazo[4,5-c]quinoline-5N-oxide as an oiL 
PartD 

Using the general method of Example 1 15 Part C 2-(ethoxymethyl)-l-{2-[(3- 
phenylprop-2-ynyl)oxy]ethyl}-liir-i^^ (0.682 g, 1 .700 

mmol) was animated The resulting brown solid was purified by chromatography over 
15 silica gel (98/2 dichloromethane/methanol) to provide 0.297 g of 2^cthoxymethyl)-l-{2- 
[(3^henylprop-2-ynyl)Qxy]e%l} as a white granular 

solid, m.p. 110.8-111.7 °C 

Analysis. Calculated for C24H24N4Q2 (H 2 0)o.i: %C, 71.66 ; %H, 6.06; %N, 1353. Found: 
%C, 71 .56; %H, 5.96; %N, 13.74 
20 l H NMR (300 MHz, DMSO-d«) 5 8. 13 (d, J - 7.8 Hz, 1 H), 7.63 (d, J - 8.3 Hz, 1 H), 7.44 
(t, J - 6.8 Hz, 1 H), 728-7.36 (m, 3 H), 7.1*-7.26 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J = 5.4 
Hz, 2 H), 4.81 (s, 2H), 4.38 (s, 2 H), 4.03 (t, J - 5.9, 2 H), 3.55 (q, J » 6.8, 7.3 Hz, 2 H), 
1.15(U«6.8Hz,3H) 

MS (d) for C24H34N4O2 m/z 401 (MH*), 371, 285 
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Example 123 
2-Butyl-l-{2^(3-phe^ 

lH-nddazo[4^^]qdiiolin-4-anime 




5 

Part A 

Using the general method of Exanpte^ 
c]quinolin-l-yI)ethanol (5.0 g, 18.56 mmol) was reacted with piopargyi bromide (80% in 
toluene, 63 mL, 55.62 mmol) to provide 4.02 g of 2-butyM -{2-(prop-2-ynyloxy)ethyl]- 
10 l/f-imidazo[4,5-c]qumoline as a tan solid. 

MS (d) for Ci^BkMO m/z 308 (MH*), 268, 220 
PartB 

Using the general method of Example 12 Part A, 2-butyl-l-[2-^m>p-2- 
ynyloxy)e%l]-li^imida2o[4,5^]quinolme (4.0 & 13.08 mmol) was reacted with 

15 iodobenzene (1 .6 mL, 14.38 mmol) at 90 °C. After 15 minutes the reaction was judged 
complete. The volatiles were removed under reduced pressure and the resulting oil was 
purified by chromatography over silica gel (98/2 dichloromethane/methanol) and 
recrystallization from mixture of ethyl acetate/hexane to provide 3.1 g of 2-butyl-l-{2- 
[p-phenylpiop-2-ynyI)o^ as a tan solid 

20 PartC 

Using the general method of Example 1 PartB, 2-butyl-l-{2-[(3-phenylprop-2- 
ynyl)oxy]e%l}-lff-imidazo[4^]qumol^ (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of 2-butyM-{2^(3-phenylpr^ 
oxide as an oiL 
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PartD 

Using the general method of Example 115 Part C, 2-butyl-l-{2-[(3-plieiiylprop-2- 
ynyl)oxy]ethyl} -lH-imidazo[4^^]quinolme-5N-K>xide (1.04 g, 2.60 mmol) was animated. 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

5 chromatography over silica gel (8/2 dichloromethane/ethyl acetate, 98/2 

dichloromethane/methanol) to provide 0.450 g of 2-butyM - {2-[(3 -phenylprop-2- 
ynyI)oxy]ethyl} -liZ-inudazo^-^ as a white powder, m.p. 133-140 °C. 

Analysis. Calculated for C25H26N4O (H 2 0)<u: %C, 74.67 ; %H, 6.62; %N, 13.93. Found: 
%C, 74.65; %H, 6.60; %N, 14.00 

10 l H NMR (300 MHz, DMSO-d«) 8 8.08 (d, J » 7.8 Hz, 1 H), 7.61 (d, J « 73 Hz, 1 H), 7.41 
(t, J - 7.3 Hz, 1 H), 7.29-7.36 (m, 3 H), 7.17-7.24 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J =» 4.9 
Hz, 2 H), 434 (s, 2 H), 4.01 (t, J - 4.9, 2 H), 2.95 (t, J - 8.3 Hz, 2 H), 1.81 (p, J - 73, 8.3 
Hz, 2 H), 1.44 (sextet, J = 7.3, 73, 7.8 Hz, 2 H), 0.93 (t, J « 7.3 Hz, 3 H) 
MS (CI) for C25H26N4O m/z 399 (MH*), 283, 267 



Example 124 
2-Butyl-l-[2^3-phenylpTopoxy)ethy^ 




Part A 

20 Using the general method of Example 12 Part B, 2-butyl-l-{2-[(3-p henylprop-2- 

ynyl)oxy]e%l}-l/r-mndazo[4,5-c]quinoline (2.4 & 626 mmol) was hydrogenated to 
provide 1.67 g of 2-butyl-l-p^3-phenylpropoxy)e%^ 
white solid. 

MS (d) for C23H29N3O m/z 388 (MH*), 279 
25 PartB 
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Using the general method of Example 1 PartB, 2-butyl-l-{2-(3- 
phenylpropoxy)etfay 1]- Lff-imidazo [4,5-c]quinoline (1.68 g, 434 mmol) was oxidized to 
provide 1.75 g of 2-butyM-[2^3-phenylprop 



MS (CI) for C25H29N3O2 m/z 404 (MH 4 ), 388 
PartC 

Using the general method of Example 1 15 Part C, 2-butyl-l-[2-(3- 
phenylpropoxy)ethyl]-12^ (1.75 g, 4.34 mmol) was 

aminated The resulting tan solid was purified by recrystallization fiom acetonitrile to 
provide 0.572 g of 24ratyl-l-[2<3^henylpropoxy)^ 
amine as tan crystalline solid, m.p. 80.8-81.3 °C. 

Analysis. Calculated for C25H30N4O (H 2 0)o3: %C, 73.61 ; %H, 7.56; %N, 13.73. Found: 
%C, 73.3; KH, 7.65; yoN, 13.67 

l H NMR (300 MHz, DMSOd«) 5 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J = 83 Hz, 1 H), 7.41 
(t, J m 73 Hz, 1 H), 721 (t, J = 7.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J - 73 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, I = 4.4 Hz, 2 H), 3 .80 (t, J - 4.9, 2 H), 324 (t, J - 5.9 Hz, 2 H), 2.98 
(t, J = 7.8Hz,2H), 239 (t, J = 7.8Hz,2H), 1.84 (p,J-73, 83 Hz, 2 H), 1.62 (p, J = 7.8, 
5.9 Hz, 2 H), 1.48 (sextet, J = 73, 73, 7.8 Hz, 2 H), 0.95 (t, J = 73Hz,3H) 
MS (CI) for C2iBboN 4 0 m/z 403 (MH*), 213 

Example 125 
1 ^2^cnzylory)ethvl1-2^ethQXY^ 



Using flie general method of Example 1 Part B, l-[2-(benzyloxy)ethyl]-2- 
(e&oxymethyl)-lff-iniidazo[4,5^]quinoline (0324 g, 0.897 mmol) was oxidized to 



oxide as glassy solid. 




Part A 
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provide 0.338 g of l-[2-(ben^loxy)e%l]-2^efcox^ 

5N-oxide as £i brown oil. 

PaitB 

Using the general method of example 115 Part C, l-[2-(benzyloxy)ethyl]-2- 
5 (ethoxyme^O-liZ-iniidazo^.S^quniolme-SN-KKide (0.339 g, 0.897 mmol) was 
animated The resulting tan solid was purified by recrystallized from acetonitrfle to 
provide 0.187 g of l-[2-(ben^laxy>myl]-2^ethGxym 
4-amine as a white powder, m.p. 144.5-146.0 °C. 

Analysis. Calculated for C22H24N4O1: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 6936; %H, 629; %N, 15.09 

'H NMR (300 MHz, DMSO-dj) 6 8.08 (d, J = 7.8 Hz, 1 H), 7.61 (d, J = 8.3 Hz, 1 H), 7.43 
(t, J - 6.8 Hz, 1 H), 7.19-724 (m, 4 H), 7.11-7.14 (m, 2 H), 6.6 (s, 2 H), 4.87 (t, J - 5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J - 5.4, 2 H), 3.52 (q, J - 6.8, 6.8 Hz, 2 H), 1.13 (t, 
J = 6.8 Hz, 3 H) 

15 MS(CI)fbrC 2 2Ha4N402m/z377(MH + ),331,241 

Example 126 

l-[2^enzyloxy)emyI]-2-butyl-lir-irn^^ 

NH, 

f 




20 Part A 

Using the general method of Example 1 Part B, l-[2-{benzyloxy)ethyl]-2-butyl- 
1 g-imidazo[4^-c]quinoline (2.3 g, 6.39 mmol) was oxidized to provide 2.4 g of l-[2- 
(benzyloxy)etrryl]-2-buryl-li/-^ as a brown oil. 

MS (G) for CvBts^Oi m/z 376 (MH*), 360, 270 
25 PartB 
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Using the general method of example 1 Part C, 1 -{2-<beiizyloxy)etbyl]-2-butyl- IH- 
imidazo[4,5-c]quinoline-5N-oxide (2.4 g, 6.39 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 mmol) to provide 3.3 g of tf-{l-[2-(benzyioxy)etby^ 
ltf-imidazo[4,5^]q^oli^ as a brown oil. 

5 Parte 

Using the general method of example 1 PartD, /A{l-[2-(benzyloxy)ethyl].2-butyl- 
ltf-imidazo[4,5K:]qum^ (33 & gjg n^n l) was 

hydrolyzed with sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dichloromethane/methanol), 
1 0 reciystallized from methanol and dried under vacuum at 60 °C for 1 8 hours to provide 

0,174 g of l-[2^enzyloxy)e%l]-2-butyl-L^^ as a white 

solid, m.p. 133-135 °C. 

Analysis. Calculated for C23HMN4O: %C, 73.77; %H, 7.00; %N, 14.96. Found: %C, 
73.51; %H, 7.06; %N, 14.92 
15 ! H NMR (300 MHz, DMSO-d^) S 8.03 (d, J « 7.3 Hz, 1 H), 7.60 (d, J - 8.3 Hz, 1 H), 7 39 
(t, J = 6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J = 5.4, 2 
H), 4.41 (s, 2 H), 3.89 (t, J - 4.9, 2 H), 2.94 (t, J =» 83 Hz, 2 H), 1.77 (p, J - 7.8, 7.8 Hz, 2 
H), 1 .40 (sextet, J = 7.8, 7.3, 6.8 Hz, 2 H), 0.91 (t, J = 73 Hz, 3 H) 
MS (d) for C23H26N4O m/z 375 (MET*), 242, 183 

20 

Example 127 
l-[2-(Ben^loxy)edtyl]-2-^^ 




Part A 
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Using the general method of Example 1 Part B, l-[2-(ben2yloxy)ethyl]-2-methyl- 
lif-imidazo[4,5-c]quinoline (6 g, 18.9 mmol) was oxidized to provide 6.3 g of U[2- 
(ben2yloxy)ethyl]-2-methyl-l/^^ as a brown solid, 

PartB 

5 Using the general method of example 1 Part C, l-[2-(benzyloxy)ethyl]-2-methyl- 

1 H-imidazo [4 , 5-c] qumoline-5N-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 26.27 mmol) to provide 10.4 g of 7/-{l-[2-(ben2yloxy)ethyl]-2-methyl- 
ljy-inudazo[4 > 5^]qninolin^yl}-2^-tricU as a brown solid 

PartC 

10 Using the general method of example 1 Part D, N- { 1 -[2-(ben2yloxy)ediyl]-2- 

methyl-l#-imidazo[4,5^]quinolm^ (10.46 & 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dichloromefiiane/meflianol) 
and dried under vacuum at 60 °C for 18 hours to provide 1.036 g of l-[2- 

15 (benzylcocy)ethyl]-2-methyl^ as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for C20H20N4O: %C, 7227; %H, 6.06; %N, 16.85. Found: %C, 
72.17; %H, 5.96; %N, 16.81 

l H NMR (300 MHz, DMSO-d«) 8 8.04 (d, J - 7.3 Hz, 1 H), 7.59 (d, J - 8.3 Hz, 1 H), 7.39 
20 (t, J = 8.3 Hz, 1 H), 7.15-727 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J - 5,4, 2 
H), 4.43 (s, 2 H), 3.90 (t, J - 5.4, 2 H), 2.61 (s, 3 H) 
MS (CI) for C20H20N4O m/z 333 (MH*), 243, 199 
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Example 128 
H2^enzyloxy)etfayl]-2^ctyU^ 




Part A 

5 Using me general method of Example 1 Part B, l-[2-<benzyloxy)etfayl]-2-octyl- 

l/f-hiudazo[4^]quinolme QL4 g, 5.8 mmol) was oxidized to provide 2.5 g of l-[2- 
(benzyloxy)emyl]-2^tyl-l/^im as a brown oil. 

PartB 

Using me general method of example 115 Part C, l-[2-{benzyloxy)emyl]-2-octyl- 
10 l/T-imidazo[4^]quinolme-5N-oxide (2.50 g, 5.80 mmol) was animated. The resulting 
oil was purified by chromatography over silica gel (98/2 dichloromethane/memanol) and 
recrystallized from acetonitrile to provide 0.75 g l-{2-<ben2yloxy)ethyl]-2-octyl-l/f- 
imidazo[4,5^]quinolin-4-amine as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for CrHa^O: %C, 7531; %H, 7.96; %N, 13.01. Found: %C, 
15 7520; %H, 7.88; %N, 13.00 

'HNMR (300 MHz, DMSO-d«) S 8.03 (d, J-7.8 Hz, 1 H), 7.60 (d, J» 83 Hz, 1 H), 7.40 
(t, J - 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J = 4.9, 2 
H), 4.41 (s,2H), 3.88 (U - 4.9, 2 H), 2S3 (t, J - 7.8 Hz, 2 H), 1.79 <p, J - 73, 73 Hz, 2 
H), 1 .20-138 (m, 10 H), 0.85 (t, J - 63 Hz, 3 H) 
20 MS (CI) for C27H34N4O m/z 43 1 (MH*), 291, 214 
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Example 129 
2-(2-Methoxyethyl)-H2-phenoxyethy^ 




5 

Part A 

Under a nitrogen atmosphere, 2^>henoxyethylamine (17.6 ml, 0.13 mol) was added 
dropwise to a chilled (ice bath) solution of 4^hloio-3-mtroquinoline (21.5 g, 0.1 mol), 
triethylamine (21.5 ml, 0.16 mol) in dichloromethane (500 ml). The reaction was 
10 maintained at ambient temperature overnight Water was added and the phases were 

separated The organic phase was dried (MgSCU), filtered, and the bulk of the solvent was 
removed under vacuum. Hexane was added and the solution was chilled in a refrigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-nitro- 
N<2-phenoxyethyl)quinolin4-amine as a yellow solid. 

15 PaitB 

3-Nitro-N^-phenoxyethyl)qumolin^amine (6.0 g, 19 mmol), 5% platinum on 
carbon (1.5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed with ethyl acetate. The filtrate 
20 was dried (MgS04), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
N 4 ^2^henoxyethyl)quinoline-3,4-diamine as a pale yellow solid 

PartC 

3-methoxypiopanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 minute period to a chilled (ice bam) solution of N*-{2-phenoxyemyI)quinolnie-3 ,4-diamme 
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(2.0 g, 12 mmol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (1 00 ml) was 
added. Vacuum filtration provided 2.9 g of 3-methoxy-N- {4-[(2- 
phenoxyethyl)ammo]qumo^ as a hydrochloride salt 

5 PartD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vesseL The vessel was sealed and then heated at 160 °C for 
6hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (150 ml) and water (150 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgS0 4 ), and 
filtered. The bulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipitate. Vacuum filtration provided 1.8 g of 2-^-^nethoxyethyI).l-C2- 
phenoxyethyl}- lff-imidazo [4 , 5-c] quinoline as a white solid. 

15 PartE 

3-Chloroperoxybenzoic acid (1.5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2^2-methoxyethyI>l^-phenoxyethyl)-ltf- 
imidazo[4,5-c]quinoline (1.8 g, 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgS0 4 ) and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2-(2-methoxyethyl)-l-(2-phenoxyethyI)- 
lif-imidazo[4,5^]quinolme-5N-oxide as a light yellow powder. 

Part F 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^-me&o^%l)^1^2^henoxye%I)-l^iinidazo[4,5- 
c]quinoline-5N-oxide (1.6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9: 1 dichloromethane/methanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
5 activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °C) to provide 0.68 g of 2^2^e1hoxyetfayl>1^2-pte 
c]quinolin-4-amine as a tan powder, m.p. 171.0-174.0°C. 



l H NMR (300 MHz, DMSO-d<) 5 8.19 (d, J - 8;l Hz, 1H), 7.64 (d, J- 8.3 Hz, 1H), 7.44 
10 (t, J » 7.5 Hz, 1H), 129-120 (m, 3H), 6.90 (t, J - 7.4 Hz, 1H), 6.82 (d, J - 8.2 Hz, 2H), 

6.58 (s, 2H), 5.01 (t, J - 5.0 Hz, 2H), 4.43 (t, J = 5.0 Hz, 2H), 3.87 (t, T - 6.9 Hz, 2H), 3.34 
(s,3H),3J0(t,J-6.9Hz,2H); 

MS (CI) m/e 363 J 820 (363.1821 calcd for CHH23N4Q2, M+H); 

Anal cakd for C21H22N4O2: C, 69.59; H, 6.12; N, 15.46. Found: C, 69.32; H, 6.17; N, 
15 * 15.48. 



25 phenoxyethylJ-lH-mndazo^jS^quinolme-SN^de (1 .6 g, 4.5 mmol) was dissolved in 



Example 130 
2-Isobutyl-1^2-phenoxyeftyI)-ljy-i 




NH, 



20 



N 4 ^2-Fhenoxyethyl)quinoline-3,4^amine (1.5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Parts C-E of Example 129. The resulting product, 2-isooutyl-l-(2~ 
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10 



dicHoromethane (200 ml) and ammonium hydroxide (50 ml) was added. The reaction 
was chilled (ice bath) and^toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintained at ambient temperature overnight The phases were separated and the organic 
phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (Na 2 S0 4 ); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization from acetonitrile to 
yield 0.96 g of 2-isobiityl-l^heiioxye%^ M a ^ 

powder, m.p. 176.6-177.8 °C. 

'H NMR (300 MHz, DMSO-ds) 8 8.16 (d, J - 82 Hz, 1H), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz. 1H), 728-7.20 (m, 3H), 6.89 (t, J - 73 Hz, 1H), 6.81 (d, J = 8.6 Hz, 2H), 

6.49(s,2H),4.98(t,J=4.8Hz,2H),4.42(t,J-4.8Hz,2H),2.89(d,J-72Hz,2H)/ 
2.40-222 (m, 1H), 1.02 (d, J = 6.6 Hz, 6H); 

,3 C NMR (75 MHz, DMSOds) 158.6, 1535, 152.4, 145.5, 1325, 130.1, 127.1, 126.9, 
15 121.5,120.8,1153,114.7,66.6,44.4,35.3,27.1,22.4; 

MS (CI) m/e 3612017 (3612028 calcd for CaHj^O, M+H); 

Anal calcd for C22H24N4O: C, 73.3 1; H, 6.71; N, 1534. Found: C, 7333; H, 6.56; N, 

15.79. 

20 Example 131 

2-Isopropyl-l-(2-i>henoxye%^ 



6V 



25 l^-(2-Phenoxyefoyl)qumou^3,4-dianm^ (2.0 g, 72 mmol) and isohutyryl 

chloride (05 mL 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetomtrile provided 0.82 g of 2- 
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i3opropyl-l-(2-phenoxyethyl>lif-inudazo[4,5^]quinolin^amiiie as a tan solid, m.p. 
229-23 1°C. 

l H NMR (300 MHz, DMSO-dj) 8 8.17 (d, J - 7.5 Hz, 1H), 7.65-7.62 (dd, J =■ 8.3, 1.1 Hz, 
1H), 7.46-4.40 (dt, J = 8.2, 1.1 Hz, 1H), 729-7.20 (m, 3H), 6.90 (t, J - 7.3 Hz, 1H), 6.81 
5 (d, J = 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.54 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J - 6.8 Hz, 6H); 

,3 CNMR(75 MHz, DMSO-d6) 159.3, 158.5, 152.3, 145.4, 132.6, 130.1, 126.84, 126.78, 
121.5, 120.7, 115.3, 114.6, 66.5, 44.1, 252, 21.8; 
MS (CI) m/e 347.1872 (347.1872 calcd for C21H13N4O, M+H); 
10 AnalcalcdforC2iH22N4O:C,72.81;H,6.40;N, 16.17. Found: C, 72.48; H, 6.59; N, 
16.50. 

Example 132 
2-Bu1yl-l-{2-plienoxyethyI)-lJr-im 




d 

N^-Phenoxyetfayljqumoli^ (2.0 g, 72 xnmol), xylenes (150 ml), 

and trimethylorthovalerate (2,5 ml, 143 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of 2-butyl-l^^henoxyetfayl>lJ^ as a 

light tan crystalline solid. 

25 2-Butyl-H2-phenoxyethyI)-l^^ was treated according to 

the general procedures described in Parts E and F of Example 129. A final recrystallization 
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from acetonitrile provided 0.93 g of 2-butyl- 1 -(2-phenoxyethyI)- lif-imidazo [4,5- 
c]quinoIin-4-amine as white needles, m.p. 168.3-169.5 °C. 

'H NMR (300 MHz, DMSO-ds) 5 8.16 (d, J - 8.1 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 738-7.20 (m, 3H), 6.90 (t, J =■ 7.4 Hz, 1H), 6.82 (d, J - 8 .5 Hz, 2H), 
5 6.47 (a, 2H), 4.97 (t, J - 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J = 7.7 Hz, 2H), 1.86 
(m, 2H), 1.47 (m, 2H), 0.96 (t, J - 7 3 Hz, 3H); 

,3 CNMR(75MHz,DMSO-d«) 158 J, 154.6, 152 J, 145.6, 132^, 130.1, 126.8, 121.5, 
120.7, 1 15.2, 1 14.6, 66.7, 44.4, 293, 26.2, 21.9, 13.6; 
MS (CI) m/e 3612032 (361.2028 calcd for CtjUuSjO, M+H); 
10 Anal calcd for CaHwNA C, 73.31; H, 6.71; N, 15.541 Found: C, 73.15; H, 6.69; N, 
15.57. 

Example 133 

l-{2-FlienoxyemyI>2-(pbriioxyniethyI>li^ 

15 




According to the general procedure described in Part C of Example 129, 
phenoxyacetyl chloride (1 2 ml, 8.6 mmol) was reacted with N*-(2- 
20 phenoxyemyl)qunMline-3,4-diamme (2.0 g, 12 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
Recrystallization from acetonitrile provided 0.65 g of the final product, l-(2- 
phenoxyetfayI)-2-(phenoxymemyI)- l/f-imidazo[4^-c]qumolm-4-amine, as a tan powder, 
mp. 168.5-170.0°C. 

25 *H NMR (300 MHz, DMSO-ds) 6 8 25 (d, J - 7.9 Hz, 1H), 7.64 (dd, J - 8.3, 1.0 Hz, 1H), 
7.47 (m, 1H), 738-7.14 (m, 7H), 7.01 (t, J = 7.3 Hz, 1H), 6.89 (t, J - 73 Hz, 1H), 6.81 (d, 
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J - 7.8 Hz, 2H), 6.69 (s, 2H), 5 .53 (s, 2H), 5.29 (t, J = 5.0 Hz, 2H), 4.48 (t, J - 5.0 Hz, 
2H); 

,3 CNMR(75MHz,DMSO-ds) 158.5, 152.7, 149.2, 146.1, 134.1, 130.2, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 115 J, 115.1, 114.7, 66.6, 62.7, 45.0; 
5 MS (d)m/e 411.1813 (411.1821cakdforC2sH23N 4 Ch,M+H); 

Anal calcd for C^aN+O* C, 73.15; H, 5.40; N, 13.65. Found: C, 7336; H, 5.30; N, 
13.66. 

Example 134 

10 2-(4-Memoxybenzyl)-l -(2-phenoxyethyl>- lif-imida2X)[4,5^]quinoliiHi-amine . 




According to the general procedure described in Part C of Example 129, 4- 
1 5 methoxyphenylacetyl chloride (1.2 ml, 7.9 mmol) was reacted with N*-(2- 

phenoxyemyl)quinoline-3,4-diamine (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
ReciystalKzation from acetonitrile provided 1.1 g of the final product, 2-{4- 
methoxybenzyl)- 1 -<2-phenoxyethyI)- l#-miidazo[4,5^]qumolm^-amine, as a tan solid, 
20 mp.201.0-203.6°C. 

'H NMR (300 MHz, DMSO-ds) 8 8.15 (d, J - 8.1 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 7.26-7.18 (m, 5H), 6.93-6.87 (m, 3H), 6.74 (d, J = 8.2 Hz, 2H), 6.58 
(s, 2H), 4.89 (t, J - 5. 1 Hz, 2H), 4.40 (s, 2H), 4^4 (t, J - 5. 1 Hz, 2H), 3.70 (s, 3H); 
MS (CI) tn/e 425.1948 (425.1978 calcd for CmHjj^Oj. M+H); 
25 Anal calcd for CmHjMOj: C, 73.57; H, 5.70; N, 13 20. Found: C, 73.25; H, 5.93; N, 
13.06. 
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Example 135 
2<^lopentyl-H2-phenoxye%l>l#-iiri^ 




5 

>^^2^henoxye^I)qiiinolme-3,4-<lianune (2.0 g, 72 mmol) and 
cyclopentanecarbonyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. Recrystallization from acetomtrile 
provided 1.4 g of 2-cyclopcntyl-l-(2-phenoxyetn^^^ 
10 as a tan solid, m.p. 216.0-217.9'C. 

l H NMR. (300 MHz, DMSO-d«) 6 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 8.2 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t, J - 7.3 Hz, 1H), 6.81 (d, J = 8.5 Hz, 2H), 
6.46 (s, 2H), 5.02 (t, J - 4.9 Hz, 2H), 4.42 (t, J - 4.9 Hz, 2H), 3.60 (pentet, J = 82 Hz, 
1H), 2.18-1.67 (m,8H); 

. 15 "C NMR (75 MHz, DMSO-dj) 158.5, 158 3, 1523, 144.6, 133.0, 130.1, 126.8, 121.5, 
120.8, 1 153, 114.7, 66 J, 442, 36.1, 323, 25.3; 
MS (CI) m/e 3732030 (3732028 calcd for CaHjjNA M+H); 
Anal calcd for CaHwN^O: C, 74.17; H, 6.49; N, 15.04. Found: C, 74.18; H, 6.59; N, 
15.08. 

20 
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Example 136 



2-[(2-Methoxyethoxy)methyl]-l^-phemxyethyl)-lif-fajiidazo 



N*^-phenoxye1hyl)qukoline-3,4Hfianime (2.0 g, 72 mmol) and 2-(2- 
methoxyethoxy)acetyl chloride (1 .3 g, 8.6 mmol) were combined and treated accenting to 
the general procedure described in Examplel30. Recrystallization from methanol 
provided 1.6 g of 2-[(2-methoxyethoxy)methyl]-l^^ 



10 c]qumolm-4-amine as white needles, m.p. 170.0-171 .S°C. . 

'H NMR (300 MHz, CDC1 3 ) 8 8.06 (dd, J - 82, 1.0 Hz, 1H), 7.82 (dd, J = 8.4, 1.0 Hz, 

1H), 7.55-7 JO (m, 1H), 735-729 (m, 1H), 726-7.18 (m, 2H), 6.92 (t, J - 7.4 Hz, 1H), 

6.79 (dd, J - 8.7, 0.9 Hz, 2H), 5.57 (s, 2H), 5.07 (t, J - 5.9 Hz, 2H), 5.00 (s, 2H), 4.47 (t, I 

= 5.9 Hz, 2H), 3.71 (m, 2H), 3.55 (m, 2H), 3.31 (s, 3H); 
15 ,3 C NMR (75 MHz, 0X33) 158.9, 1522, 150.3, 1462, 1352, 1302, 128.3, 1282, 127.6, 

123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702, 66.6, 66.3, 59.3, 45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for CjjHbN^, M+H); 

Anal calcd for C22H24N4O3: C, 67.33; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 

1427. 




5 



20 
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Example 137 
2<CyclopRmylmethyl>l-(2-phenox^ 




5 

I^^i>heno^d^I)qumo]izie-3,4-diamine (1.7 g, 6.1 mmol) and 
cyclopropylacetyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. RecrystaDization from methanol 
provided 0.86 g of 2^cyclopropylmethyIH^2-pheM 
10 . 4-amine as a white solid, m.p. 191.7-192.6°C. • 

'H NMR (300 MHz, DMSO-dj) 5 8.17 (d, J - 7.5 Hz, 1H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 
7.46-7.41 (m, 1H), 728-7.19 (m, 3H), 6.89 (t, J - 73 Hz, 1H), 6.79 (d, J = 7.8 Hz, 2H), 
6.49 (s, 2H), 458 (t, J = 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J = 6.7 Hz, 2H), 
1.40-126 (m, 1H), 0.55 (m, 2H), 032 (m, 2H); 

15 

l3 CNMR(75 MHz, DMSO-d<) 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 126.9, 
121.5, 120.8, 1152, 114.7, 72.1, 66.6, 44.5, 31.1, 9.0, 4.6; 

Anal calcd for C22H»N«O*0.1 IfcO: C, 73.35; H, 621; N, 15.55. Found: C, 7323; H, 
631; N, 15.57. 
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Example 138 
2^2-CyclopentylethylH-(2-phmox^^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (1 .3 ml, 8.6mmoI) was reacted with N*-(2- 
phenoxyemyI)qumoline-3,4-diamme (2.0 g, 7.2 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 ■ Recrystallization from acetomtrile provided 0.44 g of the final product, 2-(2- 

cyclopentylemyl)-l-(2-phenoxyethyl>l#^ as a white 

powder, m.p. 165.0°C. 

l H NMR (300 MHz, DMSO-d«) 8 8.17 (d, J = 8.0 Hz, 1H), 7.64 (dd, J = 83, 0.80 Hz, 1H), 
7.44 (t, J - 7.3 Hz, 1H), 7.29-7.20 (m, 3H), 650 (t, J - 7.3 Hz, 1H), 6.81 (d, J = 7.9 Hz, 
1 5 2H), 6.60 (s, 2H), 4.97 (t, J - 4.6 Hz, 2H), 4.44 (t, J = 4.6 Hz, 2H), 3.00 (t, J - 7.6 Hz, 
2H), 1.91-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

,3 CNMR (75 MHz, CDCh) 1582, 155.0, 151.5, 144.7, 133.6, 129.9, 127.5, 127.4, 127.0, 
122.6, 121.9, 119.5, 115.5, 114.5, 66.0, 45.7, 39.8, 33.9, 32.3, 26.4, 245; 
MS (O) m/e 4012336 (4012341 calcd for CasH^C), M+H); 
20 Anal calcd for C25H1SN4O: C, 74.97; H, 7.05; N, 13.99. Found: C, 74.67; H, 7.1 1 ; N, 
1357. 
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Example 139 

H2-Phen<>xyemyl)-2-tetrahyfo 




5 

tf^-phenoxyetfayl)q^ (1.6 g, 5.7 mmol) and tetrahydrofuran- 

3-carbonyl chloride (0.98 ml, 7.3 mmol) were combined and treated according to me 
general procedure described in Example 130. RecrystaHization fiom acetomtrile provided 
03 g of H2-phenoxyethyl>2-<etrahydro^ M 

10 atansolid,m.p.2355-2363°C. 

l H NMR (300 MHz, DMSO-dj) 8 8.18 (d, J = 7.8 Hz, 1H), 7.63 (dd, J = 8.3, 1.0 Hz, 1H), 
7.44 (dd, J » 7.6, 1.0 Hz, 1H), 729-7.20 (m, 3H), 6.90 (W - 73 Hz, 1H), 6.81 (d, J = 75 
Hz, 2H), 6.49 (a, 2H), 5.05 (t; J = 4-9 Hz, 2H), 4.42 (t, J=4.9 Hz,2H), 424 (m, 1H), 4.04- 
3.98 (m, 3H), 352-3.87 (m, lH)2.50-2.30 (m, 2H); 

15 "C NMR (75 MHz, DMSO-d«) 158.6, 1552, 152.4, 145 S, 1332, 130.1, 127.0, 1265, 
121.6, 120.3, 1152, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4; 
MS (CI) m/e 375.1808 (375.1821 calcd for C22H23N4O2, M+H); 
Anal calcd for Cr!HnN4Oj*025 H 2 0: C, 69.73; H, 558; N, 14.78. Found: C, 69.90; H, 
5.91; N, 1450. 
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Example 140 
1 ^2-Fheno:^ethyI)-2-phenyI-l^ 




According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmol) was reacted withl^<2-phenoxye%I)qumolme-3,4^iiain^ 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. Recrystallization from methanol 
10 provided 0.74 g of the final product, H2-phenoxye%l)-2-phenyl-ljy-iniidazo[4,5- 
c]quinolin-4-amine, as a tan solid, m.p. 182.5-1 84.6°C. 

! H NMR (300 MHz, DMSO-d«) 8 8.21 (d, J - 7.9 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7.58 
(m, 4H), 7.48 (t, J - 73 Hz, 1H), 7.29 (t, J - 73 Hz, 1H), 7.16 (m, 2H), 6.85 (t, J - 7.3 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J =5.1 Hz, 2H), 4.33 (t J = 5.1 Hz, 2H); 
15 ,3 C NMR (75 MHz, DMSOdis) 1582, 153.6, 152 3, 146.0, 133.6, 131.1, 130.8, 1303, 
130.1, 1293, 127.9, 127.5, 127.1, 121.9, 121.6, 1212, 115.4, 114.7,66.1,45.6; 
MS (CI) m/e 381.1703 (381.1715 calcd for C24H21N4O, M+H); 
Anal calcd for C^2oN 4 0*0.25 H 2 Or C, 74.88; H, 537; N, 14.55. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 

4-{p^4-Ammo-l/M^ 




5 

Part A 

2^1#-imidazoft^ (3.0 g, 12.4 mmol) was added to a 

storing mixture of a-bnMno-^-tolunilrile (3.0 g, 15.3 mmdl), sodium hydroxide (40 ml, 
50%), dichloromethane (40 ml), and benzyltrimethylammonium chloride (0.02 g, 0.1 1 

10 mmol). The reaction was maintained for 72 hours and then diluted with dichloromethane 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml). The organic factions were 
combined, washed with water, dried (MgSO*), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 

15 dicMoromethane/methanol, 0.48) to provide 2.66 g of 4-{[2-(lff-imida2o[4,5- 
c]quinolii^l-yI)butoxy]methyl}benzonitrile. 

PartB 

3-ChIoroperaxybenzoic acid (2.2 g, 7.5 mmol, 60% by weight) was slowly added 
20 to a solution of 4-{[2<12Wimdazo[4,5^] (2.6 & 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 1 00 ml); 
dried (MgS04); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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/>-Toluenesulfonyl chloride (1.43 g, 7.5 mmol) was slowly added over a 20 minute 
period to a chilled (0 °C) mixture of the product from Part B (2.7 g, 7.3 mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9: 1 dichloromethane/methanol) indicated that the reaction was 
complete within minutes. The reaction was warmed to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (Na2S(>4); and concentrated in vacuo. Purification 
of die resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dichloromethane/methanol) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of 4-{[2^4-ainino-li7-imida2X)[4,5^]quinoIin-l- 
yl)butoxy]methyl}benzonitrile as a tan powder, m.p. 160.0-161. 0°C 
l H NMR (300 MHz, DMSO-d^ 8 8.41 (s, 1H), 8,20 (d, J - 7.3 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J = 7.3 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 5.26 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (m, 2H), 2.07 (m, 2H), 0.87 (t, J - 7.3 Hz, 3H); 

l3 C NMR (125 MHz, DMSO^) 1522, 1452, 143.8, 140.1, 132.4, 132.0, 127.5, 126.6, 

126.4, 121.0, 120.5, 118.7, 115.0, 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcdfor C22H21N5O); 

Anal calcd for C22H21N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 18.51. 
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Example 142 

4K{[(2*)-2^4-Ajn^^ 




5 

(2fl)-2^1J7-imidazo^ (136 g, 53 mmol) was reacted 

according to the general procedures described in Parts A and B of Example 14 1 to provide 
1.60 g of the 5N-oxide product 

Trichloroacetyl isocyanato (0.77 ml, 6.5 mmol) was added dropwise to a solution 

10 of the 5N-oxide (1.60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21% in methanol) was added dropwise. Hie 
reaction was maintained for 2.5 days. The solvent was removed in vacuo and the erode 
product was purified by flash column chromatography (silica gel, 92/8 

1 5 dichloromethane/metbanol) followed by recrystallization from methyl acetate to yield 4- 
({[(2R)-2^4-*janrino-li!f-in^ as a 

white solid. The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: CHIRALCEL® OD-RH; 
eluent 90/10/0.2 pcntaneAnethanol/triethylamine; flow rate 2 rnl/min, R« 7.8 minutes). 

20 'H NMR (500 MHz, DMSO-dj) 5 8 39 (s, 1H), 8.20 (d, J « 7.8 Hz, 1H), 7.69 (d, J - 8.1 
Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 7.31 (d, J = 8.1 Hz, 2H), 7.23 
(m, IH), 6.58 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.03 (dd, J = 10 J, 6.8 Hz, 1H), 
3.93 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 73 Hz, 3H); 
Anal calcd for CnHuNsO: C, 71.14; H, 5.70; N, 18.85. Found: C 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 

4^{[(2S)-2^4-Ami^ 




(2S)-2^1if-imdazo[44^]q (1 J g) was reacted according 

to the general procedure described in Example 142. Recrystaflization of the final product 
from ethyl acetate/hcxanes provided 02 g of 4^{[(lS)-2^4-aniino-lif-imidazo[4,5- 

10 cjquinolin- 1 -yI)butyl]oxy }meftyI)benzonitrile as a white solid The enantiomeric excess 
(ee) of (he final product was determined to be greater than 99% based on liquid 
chromatography (column: CHIRALCEL® OD-RH; eluent 90/10/02 
pentane/methanol/tricthyiamine; flow rate 2 ml/min, Rt 8.7 minutes). 
l H NMR (500 MHz, DMSO^) 8 8.40 (s, 1H), 820 (d, J - 8.0 Hz, 1H), 7.70 (d, J « 82 

15 Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.46-7.41 (m, 1H), 731 (d, J - 82 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.04 (dd, J = 103, 6.7 Hz, 1H), 
3.93 (dd, J =103, 3.9 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J - 73 Hz, 3H); 
Anal calcd for C22H11N5O: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 5.98; N, 
1856. 

20 
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Example 144 
2^-Methoxye%IH-[2-(piop^^ 




5 PartA 

Propargyl bromide (10.0 ml, 89.8 mmol, 80% in toluene) and 
benzyltrimethyiammomum chloride (0.60 ft 32 mmol) were dissolved in dichloromethane 
(130 ml). The solution was treated with sodium hydroxide (130 ml, 50% w/w in water). 
2^^-Me1h0xye%I>-l/f.imidazo[4^ (20.0 g, 73.7 mmol) was 

10 added and the mixture was vigorously Thin layer chromatography 

(9/1 cMorofbrmAnethanol) indicated complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated The aqueous fraction was extracted with 
additional dichloromethane (3 x 150 ml). The combined organic fractions were washed 
with brine (100 ml), dried (Na 2 S04), filtered and concentrated to yield 22.7 g of 2-(2- 

15 methdxyetfcyl>l-[2-<^ as an orange 

solid 

■HNMR(300 MHz, DMSO-d«) S 9.15 (s, 1H), 8.40 (m, 1H), 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 (t, J - 5.3 Hz, 2H), 4.10 (d, J - 2.4 Hz, 2H), 355 (t, J - 5.1 Hz, 2H), 3.89 (t, J - 
6.9 Hz,2H), 336 (t, J = 2.4 Hz, 1H), 3 32 (s, 3H), 3.27 (t, 1 = 63 Hz, 2H). 
20 PartB 

2^2-»toft0xyethyl)-l.[2^p.2.yny^ 
(22.7 ft 73 .4 mmol) was dissolved in chloroform (3 00 ml) and chilled in an ice water bath. 
3<Moroperoxybenzoic acid (17.0 ft 127 J mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by flxin layer chromatography (9/1 chlorofbrm/methanol) at 30 
25 minutes indicated that there was still starting material present Additional 3- 

chloroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added After 2 hours, the 
reaction was warmed to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x SO ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (NaiSO^; 
filtered; and concentrated in vacuo to provide a dark orange solid. *H NMR indicated less 
5 than 5 % 3-chlorobenzoic acid in the crude product The material was used without 
further purification. 

l H NMR (300 MHz, DMSO^) 5 8.56 (s, 1H), 8.33 (d, J - 7.7 Hz, 1H), 7.99 (d, J = 7.3 
Hz, 1H), 7.38-7.30 (m, 2H), 4.40 (t, J - 4.8 Hz, 2H), 3.63 (d, J = 2. 1 Hz, 2H), 3.47 (t, J - 
4.9 Hz, 2H), 3.40 (t, J - 63 Hz, 2H), 2.88 (t, J = 2.0 Hz, 1H), 2.84 (s, 3H), 2.78 (t, J - 6 3 
10 Hz,2H). 
Parte 

Under an atmosphere of nitrogen, 2-{2-methoxyethyI>l -[2-(p^ 
ynyloxy)e%l]-U?-io^^ (1.57 g, 4.83 mmol) was dissolved 

in dichloroznethane (25 ml). Trichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

IS dropwise via syringe. The reaction was stirred for 1 hour and then the volatiles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspensioa A solution of sodium methoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1.5 hours the reaction 
was quenched by the slow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3 x 10 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (Na 2 S0 4 ), filtered and 
concentrated in vacuo to yield the crude product as an orange solid. Recrystallization 
from propyl acetate provided 0.78 g of 2-(2-methoxyethyI)- 1 -[2-<prop-2-ynyloxy)ethyl] - 

25 l//-imidazo[4,5^]quinolin-4-amirLe as off-white crystals. 

l H NMR (300 MHz, DMSO-da) 5 8.05 (d, J - 7.3 Hz, 1H), 7.61 (d, J « 12 Hz, 1H), 7.42 
(t, I m 7.8 Hz, 1H), 7 .23 (t, J - 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, J - 52 Hz, 2H), 4.1 1 (d, 
J - 2,5 Hz, 2H), 3.91 (t, J - 5.5 Hz, 2H), 3.83 (t, J = 6.7 Hz, 2H), 337 (t, J - 2.6 Hz, 1H), 
330 (s, 3H), 320 (t, J - 6.8 Hz, 2H); 

30 MS(Cl)m/e325(M + H); 

Anal calcd for QaHioN^: C, 66.65; H, 621; N, 17.27. Found: C, 6634; H, 6.05; N, 
16.96. 
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Example 145 
2^e%l-l^-{[(2E>3^henylpTO^ 

8011X16 




5 

Part A 

Using the general method of Example 1 Part B, 2-{2-methyl- Ltf-iroidazo [4,5- 
c]qumolin-l-yI)etbyl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2-(2- 
me%l-5^do-l#-imidazo[4,^ acetate as a brown solid Material 

10 was used without further purification. 
Part B 

A dried round bottom flask was charged with a stir bar, 2-(2-methyl-5-oxido- IH- 
imidazo[4^]quinolin*l-yl)etfayl acetate (8.7 g, 30.49 mmol), anhydrous 
dnnethylfonnamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To tins 

15 brown mixture was added phosphorus oxychloride (3.1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes and a slight exotherm 
was observed. The reaction was judged to be complete after 30 minutes. The volatiles 
were removed under re du ced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. Hie aqueous layer 

20 was extracted with dichloromethane (5x). The organic fract io ns were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2-(4-chloro-2-methyl- 
l/f-imidazo[4,5-c]quinolin-l-yl)efliyl acetate as a brown oil. 
MS (CI) for CisHmCIN302 m/z 304 (MH*), 262, 218 
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PartC 

A round bottom flask was charge with a stir bar, 2-(4-chloro-2-methyl-l/f- 
imidazo[4,5^]quinolin-l-yl)ethyl acetate (92 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 g, 3.0 mmol). The reaction was judged complete after stirring 

5 for 5 hours at 26 °C. The solution was partitioned between chloroform and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x). The 
organic fractions were combined, dried with anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 

10 fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chlon>-2-methyl- 
lif-imidazo[4,5^]qumolin-l-yI)ethanol.' 
MS (CI) for C13H12CIN3O m/z 262 (MH*), 218 
PartD 

A round bottom flask was charge with a stir bar, 2-(4-chIoio-2-methyl- IH- 
15 imidazo[4,5-c]quinolin-l-yi)ethanol (3.9 g, 14.9 mmol), dichloromethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimethylammonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To this mixture was added 
cinnamyl bromide (8.8 g, 44.71 mmol) as a solid. After 45 minutes the solution was clear 
and die reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn off. The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dichloromethane/methanol). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2- 
methyl-l^-{[(2E>3i>heiiyipr^ as a 

white solid. 

MS (CI) for C22H20CIN3O m/z 378 (MH*), 262, 228 
PartE 

30 4-CUoro-2-methyl4^-{[(2E)0-pheny^ 

c]qumoline (2.12 g, 5.61 mmol), was combined with an ammonia/mefhanol solution (7%, 
70 mL) in a bomb and heated to 150 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to - 10 mL, diluted with anmonia/memanol (7%, 50 mL) and reacted in 
a bomb at 150 °C for 8.5 hours to complete the reaction. The solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and me organic layer 
5 removed. The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic fractions were combined, dried with anhydrous 
sodium sulfate and c on c entr ated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of 2-memyl-l-{2-{[(2E)-3-phenylprop-2- 
enyi]oxy}(rthyi)-Ltf-iimdazo[4^]q as a white solid, m.p. 11 1.8-1 12.5 

10 «G 

Analysis. Calculated for CaHaN+O: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 625; %N, 15.57 

'H NMR (300 MHz, DMSO-dj) 8 8.08 (d, J - 7.5 Hz, 1 H), 7.61 (d, J = 8.1 Hz, 1 H), 7.40 
(t. J= 5.6 Hz, 1 H), 7.18-7 JO (m, 6 H), 6.51 (a, 2 H), 6.31 (d, J= 16.2 Hz, 1 H), 6.17 (dt, 
15 M5.6, 5.3 Hz, 1 H), 4.76 (t, J - 5.0 Hz, 2 H), 4.05 (d, J = 3.9 Hz, 2 H), 3.91 (t, J - 5.6, 2 
H), 2.64 (s, 3 H) 

MS (CI) for Q22H22N4O m/z 259 (MH*), 243, 199 

Example 146 

20 2-metiryl-l-{2-[(3-phenyhm^ 

c]quinolin-4- amine 
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Part A 

Using the general method of Example 115 Part C, the 4-amiao group was 
introduced to 2^2-metbyl-5HDxido-lir-imidazo[4,5-c]quinolin-l -yl)ethyl acetate (8.47 g, 
29.71 mmol). The resulting brown oil was purified by trituration with acetonitrile and 
5 dried to yield 3.583 g of 2^4-amino-2-me%l-lJ?-imid^ 
acetate as a tan solid. 

MS (CI) for C13HJ6CIN4O2 m/z 285 (MH*), 270, 199 
PartB 

A Parr flask was charged with 2^4-amino-2-methyl-liMmid^ 
10 yl)ethyl acetate (3.61 g, 12.64 mmol), trifluoroacetic acid (50 mL) and purged with 

nitrogen. To this solution was added platinum(IV) oxide (0.5 g). The reaction was judged 
to be complete after 13 days of hydrogenation at ambient temperature. The solution was 
filtered and the volatiles removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 
15 -8. The layers were separated. The aqueous layer was extracted with dichloromethane 
(4x). The organic fractions were combined, deed with anhydrous sodium sulfate and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of 2-(4- 
ainino-2-methyl-6,7,8^-tetrahydro- lif-imidazo [4,5-c] quinolin- 1 -yl)ethanol as a white 
20 solid. 

MS (d) for CnHjgNiO m/z 247 (MH*), 203 
PartC 

Using the general method of Example 1 Part A, 2-{4-ammo-2-methyl-6,7,8,9- 
tet^ydro-l#-imidazo[4,5^]quinofo^ (0.763 g, 3.098 mmol) was reacted 

25 with propargyl bromide (80% in toluene, 1.1 mL, 929 mmol) to provide 0.42 g of 2- 
metfayl-l-[2-(prop-2-ynyloxy^ 
amine as a brown oiL 

MS (CI) for Ci6HaoN 4 0 m/z 285 (MH*), 247, 183 
PartD 

30 Using die general method of Example 12 Part A, 2-methyl-l-[2-(prop-2- 

ynyloxy)ethyl]^,7,8,94etrahy^ (0.396 g, 1.392 

mmol) was reacted with iodobenzene (0.17 mL, 1.532 mmol) at ambient temperature. 
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After 1 8 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium caibonate 
and the organic layer removed The aqueous layer was esdiacted wifli dichloromethane 
5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfite and the 
voktfles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 dicMoromefliane/methanol). The resulting white 
solid was dissolved in dichloromethane (2 mL) and reacted wiflilM HQ in ether (2 ml). 
The volatiles were removed under reduced pressure and the resulting solids reaystallized 

10 from methanol to provide 0.1089 g of 2-methyl-l-{2-[(3i>heiylpro^ 

6,7,8>tetrahydro-liM (hydrochloride)^ as a tan solid 

Analysis. Calculated for C^H^O (JSLO) l3 (HjO^?: %C, 59.74; %H, 622; %N, 12.67; 
%C1, 15.23. Found %C, 59.72; %H, 6.04; %N, 12.65; %C1, 14.99 
! HNMR (300 MHz, DMSO-d<) 5 7.93 (s, 2 H), 7J6-7.40 (m, 3 H), 728-7 30 (m, 2 H), 

15 4.56 (t, J = 5.0 Hz, 2 H), 4.35 (s, 2 H), 3.88 (t, J « 5.3 2 H), 2.92 (s, 2 H), 2.69 (s, 2 H), 
2.60(s,3H), 1.73(s,4H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 247, 199 

20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis factor (a) (IFNandTNF, 
respectively) secreted into culture media as described by Testennan etal.In "Cytokine 
Induction by the Immunomodulators Imiquimod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 
Ptoo4 Cdl Preparation fey Qifcqe 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifugationusmgHistopaqu^ The PBMCs are 

30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10* 

cells/mL in RPMI complete. The PBMC suspension is added to 48 wen flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compound Preparation 

The compounds axe solubilized in dimethyl sulfoxide (DMSO). The DMSO 
5 concentration should not exceed a final concentration of 1% for addition to the culture 
wells. 
Jncubajiqq 

The solution of test compound is added at 60 jiM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
10 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 jiM). The final concentration of PBMC suspension is 1.5-2 X 
10 6 cclls/mL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 1 8 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 
Separation 

IS Following incubation the plates are centrifuged for 5-10 minutes at 1000 ipm 

(~200xg)at4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by ELISA 

20 Interferon (a) and Tumor Necrosis Factor (<£l Analysis bv ELISA 

Interferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pg/mL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San 
Diego, CA. Results axe expressed in pg/mL. 

The table below lists the lowest concentration found to induce in t e r fe r on and the 
lowest concentration found to induce tumor necrosis factor for each compound. A 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 jiM. 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


1 


0.12 


1.11 


2 


1.11 


* 


3 


0.12 


3.33 


4 


0.12 


* 


5 


0.12 


Ml 


6 


0.12 


♦ 


7 


1.11 


037 


8 


1.11 


10 


9 


* 


* 


10 


1.11 


10 


u ; 


1.11 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


♦ 


16 


0.01 


0.37 


17 


0.12 


0.37 


18 


0.12 


Ml 


19 


037 


* 


20 


* 


• 


21 


0.12 


* 


22 


0.12 


037 


23 


1.11 


* 


24 


0.12 


* 


25 


0.12 


* 
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Cytokine Induction in H»»n*" Cells 


Example 
Number 


Lowest Effective Concentration (\M) 


Interferon 


Tumor Necrosis Factor 


26 


0.12 




27 


0.12 


; 


28 


10 


r 


29 


* 


; : 1 


30 


333 





31 


* 


_ 


32 


10 


- 


33 


* 


_ 


34 


* 


_ 

. — ; 


35 


« 


; 


36 


r~ * 




37 


* 


— ' » " 


38 


10 





39 


l.n 


; 


40 


0.12 


« : 


41 


1.11 


3.33 


42 


037 




43 


0.37 


* 


45 


0.37 


_ 


46 


0.01 


3.33 


47 


0.12 


• 


48 


0.12 




49 


0.04 




50 


333 




51 


0.37 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Indoction fn Human CeDa 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


55 


* 


* 


56 


1.11 


10 


57 


* 


30 


58 


3.33 


* 


59 


1.11 


* 


60 


1.11 


* 


61 


3.33 


* 


62 


* 


333 


63 


* 




64 


3.33 


* 


65 


1.11 


* 


66 




* ■ 


67 


* 




68 


333 


* 


69 


1.11 


• ■ 


70 


0.37 




71 


3.33 


* 


72 


1.11 


* 


73 


1.11 


* 


74 


0.37 


* 


75 


* 


* 


76 


1.11 




77 


0.12 




78 


* 




79 


* 




80 


* 




81 


1.11 




82 


* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (jiM) 


Interferon 


Tumor Necrosis Factor 

* ******** A BI/IUl 


83 


037 


* 


! 84 


037 


* 


85 


037 


* 


86 


037 


* 


87 


1.11 


* 


88 


037 


r ^o 


89 


0.37 


1ft 


90 


0.12 


10 
11/ 


91 


0.37 


io 


92 


3.33 




93 


0.12 


1ft 


94 


0.01 




95 


1 11 




96 


0 12 


1ft 


97 


1 11 


* 


98 


037 


* 


99 


0.37 




100 


* 




101 


0.04 




102 


037 


* 


103 


* 


10 


104 


0.12 


10 


105 


037 


1.11 


106 


0.37 


• 


108 


0.00017 


0.04 


109 


0.01 


0.37 


110 


333 




111 


333 


* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interferon 


Tumor Necrosis Factor 


112 


* 


* 


113 


1.11 


* 


114 


0.12 


037 


115 


0.12 


1.11 


116 


* 


* 


117 


* 


* 


118 


0.01 


0.04 


119 


0.01 


0.12 


120 


0.01 


.0.01 


121 


0.01 


0.04 . 


122 


0.01 


0.12 


123 


0.12 


10 


124 


1.11 


10 


125 


0.01 


0.37 


126 


0.04 


0.04 


127 


0.01 


0.12 


128 


* 


* 


129 


0.01 


0.04 


130 


333 


333 


131 


• 


10 


132 


0.01 


333 


133 


333 




134 


* 




135 


* 




138 


1.11 




139 


* 




140 


• 




141 


0.12 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration QiM) . 


Interferon 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 


3.33 


144 


0.01 


0.04 



5 
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WHAT IS CLAIMED IS: 

1. A compound of the formula (I): 



10 




(0 



wherein: Xis-CHR.3-, -OTRrdkyl-, or-CHRralkeiiyls 
Ri is selected from the group consisting of: v 

-alkenyl; 
-aryl; and 

15 -Rr-aryU 

Ri is selected from the group consisting o£ 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aiyl; 

-heteroaryi; 
-hetexocydyl; 
-attyl-Y-alk^; 
-alkyl-Y- alkenyl; 
25 -alkyl-Y-aryi; and 

- alkyl or aUcenyl substituted by one or more substhnenta selected 
from the group consisting ofi 

-OH; 

-halogen; 
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-COCmo alkyl; 
-CO-O-Cwoalkyl; 
5 -N 3 ; 

-aryl; 

-heteroaryl; 

-heteiocyclyl; 

-CO-aryli and 
10 -CO-hetoroaiyl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each S3 is independently H or Cmo aJkyl; 
each Y is independently -O- or -S(0)o-r; 
IS nis0to4;and 

each R present is independently selected from the group consisting ofCi-10 
aSkyU Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 

20 

2. A compound or salt of claim 1 wherein Rt is -alky 1-aryL 

3. A compound or salt of claim 1 wherein Ri is -{CHjJtw-phenyl. 

25 4. A compound or salt of claim 1 wherein Ri is -{CHJo^tibstitutedpheiiyL 

S. A compound or salt of claim 1 wherein X is -CH(aIkyl)(aIkyI>- wherein the alkyl 
groups can be the same or different 

30 6. A compound or salt of claim 1 wherein X is -CHr-CHr-. 

7. A compound or salt of claim 1 wherein X is -CHCCzHsXCHa)-. 
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8. A compound or salt of claim 1 wherein Ra is H. 

9. A compound or salt of claim 1 wherein Ra is alkyL 

10. Acompomidorsaltcrfclam 1 whereml^is-^ 

11. A compound of the formula (II) 




wherein X is -CHR3-, -CHR 3 -aIkyl-, or-CHRa-aDoaqrl-; 
Rio is selected from the group consisting of: 
-H; 
-alkyi; 

-alkenyl; and 
-aiyl; 

Ra is selected from the group consisting of. 
•hydrogen; 
-alkyi; 
-alkenyl; 
-atyl; 

-hetcroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 
-alkyl-Y-aryl; and 
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• •. 

-alky 1 or alkenyl substituted by one or more substhuents selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -NflR^; 

-CO-N(R3)2; 
-CO-Cmo alkyl; . 
-CO-O-Cmq alkyl; 
-N 3 ; 

10 -aryU 

-heteroaiyl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-hotcroaryl; 

15 nis0to4; 

each Y is independently -O- or -S(0)(wS 
each R3 is independently H or Cmo alkyl; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-10 alkoxy, hydroxy, halogen and trifluoromethyl; 
20 or a pharmaceutical^ acceptable salt thereof. 

12. A compound of claim 11 wherein Rio is aryL 

13. A compound or salt of claim 11 wherein Rh> is ^CH^r-phenyl. 

14. A compound or salt of claim 11 wherein Rio is ^CRiJoorflubstituted phenyl 

15. A compound or salt of claim 1 1 wherein X is -CH(alkylXaDcy !>-, wherein the 
alky l groups can be the same or different 

16. A compound or salt of claim 11 wherein X is -CHr-CHr-- 



25 



30 



171 



WO 02/46189 

17. ■ A compound or salt of claim 11 wherein X is -CHCCiHsXCH*}-. 

18. A compound or salt of claim 11 wherein is H. 

5 19. A compound or salt of claim 11 wherein Ra is alky L 

20. A compound or salt of claim 11 wherein Ri is alkyl-O-alkyL 



21. A compound of the formula (UJ) 




wherein: X is -CHRy, -CHRa-alkyl-, ar-CHRralkenyl-; 
Ri is selected from the group consisting o£ 
-aiyl; 

IS -afleonyl; and 

-R4-«yl; 

R2 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 

20 -alkenyl; 

-aryU 

-heteroaryl; 
-heterocyclyl; 
-alkyi-Y-attyl; 
25 .-alkyi-Y-aiyl; 

- alkytY-aEcenyl; and 
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-alkyl or alkenyl substituted by one or more substxtuents selected 
from die group consisting oft 

-OH; 

-halogen; 

5 -N(R3)z; 

. -CO^Ra)*; 
-CO-C wo alkyl; 
-CO-O-Cwo alkyl; 
-N 3 ; 

10 -aryi; 

-heteroaryl; 
-heterocyclyl; 
^CO-aryl; and 
-CO-heteroaiyl; 

15 R« is alkyl or aDccnyl, which may be intcmiptcd by one or more 

-O- groups; 

each B3 is independently H or Ci-io alkyl; 
each Y is independently -O- or -S(0)w; 
nis0to4;and 

20 ' each R present is independently selected from the group consisting of Cmo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or aphannaceutically acceptable salt thereof 



25 



22 A compound or salt of claim 21 wherein Ri is -(CH^y-substituted phenyl. 

23. A compound or salt of claim 21 wherein Ra is Hot aflcyL 

24. A compound or sah of claim 21 wherein 1^ is -alky 1-O-aIkyL 
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25. A compound of die formula (IV): 




X-O— (CQOl. l(r —CSCRio 



(IV) 



5 wherein: X is -CHR3-, -CHRraOyK or -CHR 3 -aIkenyl-; 

Rio is selected from the group consisting oft 
-Hi 

-aUcenyl; and 

10 } -aryl; . 

Ri is selected from the group consisting o£ 
-hydrogen; 
-*IkyI; 
-alkenyi; 

15 -aryl; 

-heteroaiyl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
20 , -alkyl-Y- alkenyi; and 

-aDcyl or alkenyi substituted by one or more substitnents selected 

fiom the group consisting o£ 
-OH; 
-halogen; 

-CO-N(Rak; 
-CO-C M o aDcyl; 
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-CO-O-Cuualkyl; 

-N 3 ; 

-aiyU 

-heteroaiyl; 

5 -heterocyclyl; 

-CO-atyl;and 
-CO-heteroaryl; 
cachR3iaindq)cndentlyHorCuoaIkyl; 
each Y is independently -O- or -S(0)<w-; 
.10 nis0to4;and 

each R present is independently selected from the group consisting of Cm 0 • 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

IS 26. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 and a pharmaceutical^ acceptable carrier. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a pharmaceutical^ acceptable earner. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 21 and a pharmaceutical^ acceptable earner. 

29. A method of inducing cytokine biosynthesis in an animal comprising administering 
25 a therapeutically effective amount of a compound or salt of claim 1 to the animal. 

30. The method of claim 29 wherein the cytokine is IFN-cl 

31. A method of inducing cytokine biosynthesis m an animal comprising adminis tering 
30 a therapeutically effective amount of a compound or salt of claim 1 1 to the animal. 

32. The method of claim 31 wherein the cytokine is IFN-o. 
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33. A method of treating a viral disease in an animal 

therapeutically effective amount of a compound or salt of claim 1 to the animal 

5 34. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the animal ' 

35. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a c ompound or salt of claim 1 1 to die animaL 

10 

36. A method of treating a neoplastic disease in an amirml 

com prisin g ad nn msten og a- 
therapeutically effective amount of a compound or salt of claim 11 to the animal 

37. A method of inducing cytokine biosynthesis m an ann ual c ompr i sing administerin g 
IS a theraputically effective amount of a compound or saltof claim 21 to the animaL 

38. The method of claim 37 wherein die cytokine is IFN-cl 

39. A method of treating a viral disease m an animal c ompo sm g adm bols tering a 
20 therapeutically effective amount of a compound or salt of claim 21 to the animal. 

40. A method of treating a neoplastic disease m an ammal co mp r is ing admms te nng a 
therapeutically effective amount of a compound or salt of claim 21 to the animaL 

25 41. A compound of the formula (V): 
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X is-CHRa-, -CHRrallcyl., or-CHRa-alkenyl-; 
Ri is selected from the group consisting of: 

-alkenyl; 
-Rr-aryU and 
-(CHOnir-C^-Rio; 
Rx is selected from the group consisting o£ 
-hydrogen; 
-alkyl; 
-alkenyl; 

-heteroaryl; 
-faeterocyclyl; 
-alkyl-Y-alkyl; 
-alky 1-Y- alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-CO-Cno alkyl; 
-CO-O-Cho alkyl; 
-N 3 ; 
-aryU 

-heteroaryl; 
-beterocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 

R4 is alkyl or aBcenyl, which may be interrupted by one or more 
-O- groups; 
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each R3 is independently H or Cm 0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)o-iS 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cwo 
alkyl, Cmo aUcoxy, hydroxy, halogen and trifhxoromethyl; 
or a pharmaceutically acceptable salt thereof 

42- A compound of the formula (VI): 



10 




X-O-Rj 
(VD 



wherein X is -CHR3-, -CHK^-alkyl-, or -CHR3-aIkenyl-; 
Ra is selected from the group consisting of: 
15 -aryl; 

-alkenyl; 
-Rr-axyl; and 

-<CH2) w <r-«-Rio; 
Ri is selected from the group consisting o£ 
20 -hydrogen; 

-alkyl; 
-alkenyl; 
' HiiyU 

-heteroaiyi; 
25 -heterocyclyl; 

-alkyl-Y-alkyl; 
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^Jkyl-Y-alkenyi; 
-aBsyl-Y-aryl; and 

- alkyl or aUcenyl substituted by one or more substtoents selected 
from the group consisting o£ 
5 -OH; 

-halogen; 

-CO-N(Ra)a; 
-CO-Cmo alkyl; 
10 -CO-O-Cno alkyl; 

-N 3 ; 

-«yi; 

-heteroaxyl; 
-heterocyclyl; 

15 -CO-aiyljand :> 

-CO-heteroaiyi; 

R< is alkyl or alkcnyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 
20 Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 

each Y is independently -O- or -S(0)o-r ; 
nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoramethyl; 
25 or a phannaceutically acceptable salt thereo£ 
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43. A compound of the formula (VII): 




(vn) 



5 wherein: X is -CHRa-, -CHRa-alkyi-, or K3JRraIkenyl-; 

Ri is selected from the group consisting o£ 
-aiyU 
-aBcenyl; 
-R-r-aiytand 

10 . -<CH2)wo-C<!-Rio; • ? v 

R4 is alky 1 or aDcenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 

R11 is selected from the group consisting of H, alkyl, aflcenyl and aiyl; 
15 nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyi, Ci-10 aBcoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 

20 44. A compound of the formula (VIE): 

N— (COOR 7 )2 




(vm) 
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wherein: 
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X is -CHR 3 -, -CHRa-alkyl-, or -CHRa-aDcenyl-; 
Ri is selected from the group consisting of: 

-aiyi; 

-alkenyl; 

-Rr-axyl; and 

-{CBUmo-OC-Rio; 
R 2 is selected from the group consisting o£ 

-hydrogen; 

-alkyl; 

-aDcenyl; 

-flryU 

-heteroaiyl; 
-heterocyclyl: 
* -aflcyl-Y-alkyl; 
-aDcyl-Y- alkenyl; 
-aOcy 1-Y-aryl; and 

- alkyl or aDcenyl substituted by one or more substhnents selected 
from the group consisting o£ 

•OH; 

-halogen; 

-N(R3)i; 

-CO-Nfok 

-CO-Clio alkyl; 

-CO-O-Cmo alkyl; 

-N 3 ; 

-atyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 
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45. 



Rt is alkyl or alkenyl, which may be interrupted by one or mote 
-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyi and aryl; 

each Y is independently -O- or -S(0)w; 

nis0to4; 

each R present is independently selected fiom the group consisting of C mo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; and 

Rr is terf-butyl or benzyl; 

or a pharmaceutical acceptable salt thereof 

A compound of the formula (DC) 



-aryl; 
-aDcenyl; 
-Rc-aryl; and 
KCHa w <r-G^ 
Ra is selected fiom the group consisting o£ 
-hydrogen; 
-alkyl; 
-aDcenyl; 
-aryl; 




(K) 



wherein: 



X is -CHR3-, -CHRa-aDcyl-, or -CHR 3 -alkenyl- 
Ri is selected from the group consisting of: 
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-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-aHcyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 

* alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting oft 

-OH; 

-halogen; 

-CO-N(R3)i; 
-CO-Cuo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

-aiyU : "" 5:; ' 
-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
—O- groups; 

each R3 is independently H or Cmo alkyl; ' 
each Y is independently -0- or-S(0)o-2S 
11 is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof 
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